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ABSTRACT 

Sockeye salmon (Oncorhynchus nerka) escapements in  1986 f o r  t h r e e  major r i v e r  
systems of Upper Cook I n l e t ,  Alaska were est imated using Bendix Corp. 
s ide-scanning  sonar  equipment. Escapements t o t a l e d  501,157 f i s h  i n t o  t h e  
Kenai River ,  275,963 f i s h  i n t o  t h e  Kasi lof  River,  and 92,077 i n t o  t h e  Yentna 
River.  An escapement range of 95,631-128,618 was generated f o r  t h e  Crescent 
River based on sonar  counts  f o r  p a r t  o f  t h e  season and commercial f i s h e r y  
e x p l o i t a t i o n  r a t e s .  Escapements of pink salmon (0. gorbuscha),  chum salmon 
(0. k e t a ) ,  and coho salmon (0.  k i su t ch )  were a l s o  monitored dur ing  t h e  
sockeye salmon r e t u r n .  Numbers of  t h e s e  spec i e s  counted p r i o r  t o  p r o j e c t  
te rmina t ion  were 673,973 pink, 56,657 chum, and 23,457 coho salmon. Age 
composition of sockeye salmon was predominantly 1.3 and 1.2 f o r  t h e  Kenai, 
Kas i lo f ,  and Yentna Rivers ,  and 2.3 f o r  Crescent River.  Mean weight and 
length  by age c l a s s  and sex of sockeye salmon a r e  a l s o  presented f o r  each 
r i v e r .  In a d d i t i o n ,  sockeye salmon migratory behavior d a t a  i n  t h e  form of 
s p a t i a l  and temporal d i s t r i b u t i o n  and migratory t iming information a r e  given.  
F i n a l l y ,  escapement information f o r  Upper Cook I n l e t  s t reams compiled by 
o t h e r  Alaska Department of Fish and Game Divis ions ,  s t a t e  and federa l  
agencies ,  and nonpro f i t  corpora t ions  a r e  documented. 

KEY WORDS: P a c i f i c  salmon escapements, hydroacoust ic  enumeration, b io log ica l  
sampl ing,  migratory behavior,  Upper Cook In1 e t  



INTRODUCTION 

A description of the Upper Cook Inlet (UCI), A1 aska management area and its 
major sockeye salmon producing rivers is presented in Tarbox et a1 . (1983). 
Historical information on escapement enumeration efforts can be found in 
Wal temyer et a1 . (1 980). 
In the early 1960's the A1 aska Department of Fish and Game (ADF&G) contracted 
the Bendix Corporation to develop sonar equipment to count the number of 
sockeye salmon migrating to spawning grounds in the major rivers of Cook 
Inlet. Glacial silt in these rivers severely limited direct visual means of 
escapement assessment. The contract eventually resulted in the instal 1 ation 
of Bendix Corp. side-scanning sonar counters (1978- 1981 models) in the Kenai 
River, Kasi 1 of River, Susi tna River and Crescent River. 

However, recent work on the mainstem Susitna River by Ransom et al. (1986) 
and King (1987) indicated that the existing program provided questionable 
information concerning the magnitude and species composition of the fish (all 
species combined) escaping the commercial fishery. This information, combined 
with subsequent budget reductions, led to the decision prior to the 1986 
season to focus enumeration efforts in the Yentna River, a major tributary of 
the Susitna River. Experiments with new equipment and techniques, which may 
lead to resumption of counting efforts in the mainstem Susitna River in the 
future, were continued in the mainstem. 

In 1986 sockeye salmon (Oncorhynchus nerka) escapements were monitored daily 
by the ADF&G in the Kenai, Kasilof, Crescent and Yentna River drainages of 
Upper Cook Inlet (Figures 1 through 4). Pink salmon (0. gorbuscha), chum 
salmon (0. keta), and coho salmon (0. kisutch) escapements into the Yentna 
River were also monitored during the sockeye salmon run. 

The primary objectives of UCI escapement projects conducted by the Commercial 
Fisheries Division on the Kenai River, Kasilof River, Yentna River and 
Crescent River in 1986 were to estimate: 

1) the magnitude of escapement and migration timing of sockeye salmon in 
the mainstem river, and 

2) the age, weight, length (AWL), and sex characteristics of the sockeye 
salmon escapement. 

A secondary objective was to investigate the magnitude, timing, and 
distribution of spawning sockeye salmon within established tributary index 
areas of the Kenai and Kasilof River drainages. 

Population estimates or peak counts of salmon in Upper Cook Inlet streams 
made by ADF&G divisions, as well as federal agencies, private consultants, 
and nonprofit corporations have also been included in this report. 



METHODS 

A detailed description of the theory of operation of the Bendix Corporation 
side-scanning sonar counter (Figure 5) and a description of the electronic 
equipment are presented in Gaudet (1983). Procedures for deployment and 
operation of the equipment are described in Bendix Corp. (1980). Calibration 
and data summary procedures are summarized in Tarbox et a1 . (1983). 
Essentially, the sounder/processor enumerates targets on the basis of 
returning echo strength and number of echoes returned. The processor 
accumulates and prints the counts on paper tape, in one hour intervals, for 
each of the linear sectors. Hourly counts are tabulated, adjusted for debris, 
and reported as a daily total. 

Field enumeration activities in 1986 began and ended on the following dates: 

Kenai River - 22 June to 31 July 
Kasilof River - 13 June to 31 July 
Yentna River - 29 June to 31 July 
Crescent River - 25 June to 16 July 

The Crescent River escapement enumeration program was terminated on 16 July 
due to in-season budget reductions. Consequently, in-season escapement counts 
for that system do not represent an estimate of total escapement. 

Estimates of escapement into the Kasilof, Kenai and Yentna Rivers prior to 
and after termination of hydroacoustic activities were calculated by using 
cumulative escapement data for the years 1979-1985 (1981-1984 for Yentna 
River) to generate yearly cumulative performance profiles of the form: 

where: Y = cumul ative proportion of total escapement 
t = day 

a and b = estimated coefficients of the model 

An estimate of the total escapement was derived using the methodology of 
Mundy (1979). This method generated an estimate of total escapement by 
comparing the entry pattern of the 1986 return and each year of complete 
historical escapement data. This analysis resulted in a calculated minimum 
sums of squares (mss) value. The minimum sums of squares values calculated 
for each year were then compared, with the smallest value representing the 
best fit. Within each yearly comparison, a range of mss values were 
calculated by lagging the 1986 entry pattern curve by a range of 1-10 days 
early and late. This process allowed further refinement of the 1986 
escapement estimate to account for differences in the run timing of the 1986 
return and each historical data base. This represented the best estimate 
relative to the historical model selected, and that year's escapement profile 
was then used to estimate the daily escapement for the 1986 postenumeration 
period. 

An estimate of sockeye salmon escapement into Crescent River after 16 July 
was not generated in a similar manner because the program was terminated 
prior to entry of adequate numbers of fish to establish a cumulative 



prior to entry of adequate numbers of fish to establish a cumulative 
performance profi 1 e. Consequently, commerci a1 set gi 11 net catch reported for 
the Western Subdistrict and exploitation rates from 1986 (establ i shed for the 
period of enumeration) and previous years were used to estimate the 1986 
escapement range. 

Two estimates were generated to provide a range of possible escapement. The 
low end was established using the calculated exploitation rate prior to 
cessation of enumeration activities in 1986. The high end was based on an 
average exploitation rate for the years 1979-82. Exploitation rates for 
1983-85 were not included because fishing time in those years increased 
substantially over previous years as a result of the proximity of the 
counting site to the commercial fishery. The number and frequency of fishing 
days were approximately equal in 1986 and the years used in the analysis. 

The Susitna River sockeye salmon escapement goal (established in 1979) is 
200,000 fish (Tarbox et a1 . 1983). Prior to the 1986 season an attempt was 
made to determine an appropriate level of escapement into the Yentna River 
which would indicate that in most years an adequate number of spawners had 
reached the mainstem Susitna River. In the years 1981-85, an estimate of the 
sockeye salmon escapement was made by combining the sonar counts from Yentna 
Station with a Peterson mark/recapture estimate from Sunshine Station 
(Thompson et. a1 1986). These data were subjected to linear regression 
analysis to determine if adequate correlation existed between the two 
estimates for predictive purposes. This analysis failed to provide accurate 
statistics for predictive purposes, however the data revealed that in four of 
the five years that the escapement into the Yentna River exceeded 100,000 
fish, the total escapement into the mainstem river was over 200,000 fish. 
Therefore, the desired Yentna River sockeye salmon escapement level was set 
at 100,000 to 150,000 fish. 

Migratory behavior of sockeye salmon at the sonar site was assessed by 
analysis of distribution from shore (expressed in percentage of targets by 
counting sector), hourly distribution, bank preference for travel, and 
cumul ative percentage of sonar counts by day (migratory timing). 

Fish wheels were installed at all sites except Crescent River to assist in 
assessing migrational timing of salmon species, estimate species composition 
of sonar counts, and obtain escapement samples. To derive species composition 
of sonar counts, daily fish wheel catches were grouped into samples of at 
least 150 salmon and the species proportions calculated. The daily sonar 
count was then multiplied by those proportions to get the sonar count by 
species. All fish captured in the fish wheels were enumerated by species and 
sampled for age (scale samples) , weight, length and sex characteristics. 

Collection of fish for sonar count apportionment and AWL samples at Crescent 
River was accomplished using a 2-m gill net drifted immediately downstream of 
the substrate. The leading, or downstream portion of the net, was sunk 
immediately upon contact with a fish, creating a bagging effect to trap fish 
not gilled or tangled in the mesh. This was done to minimize potential gear 
selectivity. 

Length (mid eye to fork of tail) and weight data obtained from sockeye salmon 
were generally limited to approximately 600 samples per river. Early 



numbers o f  f i s h  t o  meet these and f o l l o w i n g  age composit ion sampling l e v e l s .  
A l l  f i s h  captured were sampled u n t i l  t h i s  l e v e l  was achieved under the  
assumption t h a t  weights by age c lass  and sex d i d  no t  change s i g n i f i c a n t l y  
through t ime.  A l l  f i s h  captured f o r  age composit ion samples were measured and 
examined f o r  sex re1  ated c h a r a c t e r i s t i c s .  Sex r a t i o s  were c a l  cu l  ated by 
grouping a1 1 samples together  regard1 ess o f  t i m i n g  o f  sampl ing .  

Scales were taken from the  f i r s t  300 sockeye adu l t s  captured t o  p rov ide  
"known" growth p a t t e r n  samples f o r  t he  s tock  i d e n t i f i c a t i o n  ca tch  composit ion 
program. The sca le  sampling program was then scheduled t o  p rov ide  data 
necessary t o  determine the  age composit ion o f  t h e  escapement. 

I n  t h e  years 1983-85, s tud ies  were undertaken on the  Kenai, K a s i l o f ,  and 
Susi tna R ivers  t o  determine the  degree o f  change i n  age composit ion o f  t he  
sockeye escapement over t ime (King and Tarbox 1984, 1986, 1987). The data  
i n d i c a t e d  t h a t  t he  age s t r u c t u r e  o f  t he  Kenai R iver  remained e s s e n t i a l l y  
constant,  w h i l e  t h a t  o f  t he  K a s i l o f  and Yentna R ivers  changed as the  season 
progressed. These r e s u l t s  were assumed s u f f i c i e n t  basis  t o  reduce the  1986 
scale sampl i n g  program f o r  t he  Kenai r i v e r  t o  one major sampling pe r iod  
du r ing  the  peak o f  t he  escapement. The K a s i l o f  R iver  sampling program o f  
th ree  o r  more per iods w i t h  one major sampling e f f o r t  du r ing  each pe r iod  
remained unchanged i n  1986. Age composit ion sampling a t  Yentna S t a t i o n  i n  
1986 a l so  cons is ted  o f  one per iod,  al though prev ious years '  ana lys is  
i nd i ca ted  t h a t  t h e  age s t r u c t u r e  changed as t h e  season progressed. Sampling 
was r e s t r i c t e d  because o f  emergency in-season budget reduc t ions  by the  O f f i c e  
o f  t h e  Governor. AWL sampling o f  o ther  salmon species was de le ted  from the  
opera t ion  f o r  t he  same reason. 

Bernard (1983) o u t l i n e d  t h e  sample s i z e  by per iod  necessary t o  est imate the  
t r u e  p r o p o r t i o n  o f  t he  major age group i n  the  escapement w i t h i n  p l u s  o r  minus 
f i v e  percentage p o i n t s  90 percent  o f  t he  t ime. The sample s izes  presented 
below are maximum numbers o f  samples necessary t o  meet t he  above p r e c i s i o n  
l e v e l  and are based on h i s t o r i c a l  age composit ion da ta  f o r  each s i t e .  
Because t h e r e  was genera l l y  a l a r g e r  degree o f  v a r i a t i o n  i n  t h e  p r o p o r t i o n  of 
t he  dominant age c lass  i n  h i s t o r i c a l  data, the  maximum sample l e v e l  g iven i n  
Bernard (1983) was used f o r  the  K a s i l o f  and Yentna Rivers.  

Kenai River .  The f i r s t  day a f t e r  sockeye salmon sonar counts reached 
10,000 per  day, 600 f i s h  were sampled i n  24 hours. 

K a s i l o f  River .  When d a i l y  f i s h  wheel catches o f  sockeye salmon 
approached t h e  necessary sample s ize,  640 f i s h  were sampled i n  t he  
sho r tes t  f e a s i b l e  t ime frame w i t h i n  a 5-7 day per iod .  This  sampling 
schedule was cont inued u n t i  1 f i s h  wheel catches dropped be1 ow t h e  l e v e l  
where 640 sockeye salmon cou ld  be obta ined i n  2-3 days. 

Yentna River .  The f i r s t  day a f t e r  sockeye salmon sonar counts reached 
10,000 per  day, 640 f i s h  were sampled as t ime permi t ted.  

K a s i l o f  R i ve r  age composit ion da ta  ana lys is  consis ted o f  breaking the  
escapement i n t o  several per iods and we igh t ing  t h e  age composit ion w i t h i n  each 
pe r iod  by t h e  apport ioned sonar count obta ined du r ing  t h a t  pe r iod .  These data 
were then recombined t o  de r i ve  a weighted t o t a l  season age composit ion. The 



number of fish (E.), variance (V), and confidence interval (CI) of each major 
age cl ass were caicul ated using the following formulae (Cochran 1977). 

Where: 

Et = Estimated number of fish escaping during stratum t. 

Ptj = Proportion of the sample taken during stratum t 
that is age j. 

Nt = Sample size for stratum t. 

Etj = Estimated number of fish of age j escaping during 
stratum t. 

T = Number of strata 

Ej = Estimated number of fish age j escaping during the 
season. 

Data were then formatted in a contingency table using number of fish by age 
class (R) by sampling period (C). A chi-square test was performed on the data 
set to determine if the proportions of fish by age class was independent of 
time of sampling. If the null hypothesis was rejected (indicating a 
difference in age class frequency by period), then the chi-square test was 
repeated between sampling periods to determine when changes in age 
composition occurred. 

Index-area escapement surveys were conducted by staff personnel on the Kenai 
River and Kasilof River. A combination of fixed wing aircraft and foot 
surveys were conducted from 1 August to 15 September. Index area counts and 
other survey data documented in this report represent peak live and dead 
counts. Data from additional surveys are stored in Commercial Fisheries 
Division stream survey f i 1 es in Sol dotna. 



RESULTS AND DISCUSSION 

The f o l  low ing escapement data are presented by drainage. Factors a f f e c t i n g  
accuracy o f  counts, and sources o f  m o r t a l i t y  above the  sonar s i t e  (no tab ly  
t he  spo r t  f i s h i n g  harvest)  are presented where known. 

Kenai R i v e r  

Dur ing t h e  p e r i o d  o f  22 June through 31 Ju ly ,  462,201 f i s h  t a r g e t s  were 
enumerated i n  t he  Kenai R iver  (Appendix A . l ) .  The sockeye salmon t o t a l  o f  
449,324 f i s h  was expanded t o  501,157 f i s h  t o  account f o r  f i s h  passing the  
sonar s i t e  a f t e r  31 J u l y  (Table 1). The 1983 escapement e n t r y  p a t t e r n  curve 
prov ided the  best  f i t  (minimum sums o f  squares value = 0.000281; 6-day l a t e  
1 ag t ime) f o r  es t ima t ing  the  postenumeration escapement. Th is  l e v e l  o f  
escapement approximates the  upper bound o f  the  des i red  escapement goal range 
(350,000-500,000 f i s h ) .  The est imated number o f  p o t e n t i a l  spawners (sonar 
count minus spo r t  harvest  above the  Soldotna br idge)  was 411,957 f i s h  
(Tab1 e 2).  

I n d i v i d u a l  t r i b u t a r y  escapement est imates and sources o f  da ta  are  presented 
i n  Tables 3 and 4. The Russian R iver  c o n t r i b u t i o n  t o  the  escapement was 
46,422 f i s h ,  t h e  lowest  on reco rd  s ince 1977. Two o f  t h e  f o u r  l a r g e s t  
producing tri butary  systems (Quar tz  Creek and Ptarmigan Creek) were n o t  
surveyed i n  1986. The combination o f  re1 a t i v e l y  1 ow Russian R ive r  escapement 
and absence o f  da ta  from the  above two systems r e s u l t e d  i n  t h e  lowest  t o t a l  
index area escapement s ince 1977. 

As i n  prev ious years, bank o r i e n t a t i o n  o f  the  salmon escapement changed as 
the  season progressed (Appendices A.2 and A.3). I n  t he  e a r l y  p a r t  o f  t he  
season ( p r i o r  t o  20 J u l y ) ,  f i s h  appeared t o  be w ide l y  d i s t r i b u t e d  from shore. 
However, t h i s  may have been an a r t i f a c t  o f  counter  l o g i c ,  a h igher  p ropo r t i on  
o f  chinook salmon i n  the  escapement and propens i ty  f o r  t h i s  species f o r  
ho ld ing  (and thus overcount ing) near t h e  o f f sho re  end o f  t h e  substrate,  o r  
r e l a t i v e l y  low and slow f l o w  cond i t ions .  During t h a t  p o r t i o n  o f  t he  
escapement p e r i o d  encompassing g rea te r  than 85% o f  t he  t o t a l  (20 J u l y  through 
31 Ju l y ) ,  over 80% (a range o f  81.8 t o  97.2%) o f  t he  recorded f i s h  t a r g e t s  
were w i t h i n  6 m o f  t he  transducer. 

Throughout t h e  enumeration per iod,  however, there  appeared t o  be a tendency 
f o r  t he  counter  t o  undercount f i s h  i n  t he  middle sectors ( p r i m a r i l y  sectors 5 
through 8) ,  al though osc i l loscope observat ions i n d i c a t e d  t h a t  r e t u r n i n g  
echoes from these f i s h  were o f  s u f f i c i e n t  amplitude and du ra t i on  t o  count. 
I n  order  t o  p rov ide  the  most accurate est imate o f  escapement, t h e  pu lse  
r e p e t i t i o n  r a t e  o f  t he  counter was s e t  so t h a t  f i s h  t h a t  undercounted i n  t h e  
middle sec tors  were compensated f o r  by overcount ing i n  o the r  sectors.  These 
counter  adjustments biased the  r e s u l t s  o f  shore o r i e n t a t i o n  ana lys i s  t o  some 
unmeasured degree. 

There i s  a l so  some evidence t h a t  shore o r i e n t a t i o n  was in f luenced by the  
a r t i f i c i a l  subs t ra te  ( f i g u r e  5). S p e c i f i c a l l y ,  i t  appears t h a t  some 
p ropo r t i on  o f  t he  escapement reacted t o  the  presence o f  t h e  s t r u c t u r e  by 



moving o f f sho re  and c ross ing  the  subs t ra te  i n  deeper water o r  going around 
t h e  o f f sho re  end. Experimental work w i t h  the  1984 Bendix Corp. subs t ra te less  
side-scanning sonar counter i nd i ca ted  t h a t  even when f i s h  were observed 
c ross ing  t h e  subs t ra te  ou t  t o  t h e  of fshore end, they re tu rned  immediately t o  
shore p r i o r  t o  en te r i ng  the  subs t ra te less  counter beam approximately 30 m 
upstream (King 1987b). 

Hour ly  d i s t r i b u t i o n  o f  f i s h  t a r g e t s  was concentrated between 1900 hours and 
0100 hours on t h e  n o r t h  bank and between 1600 hours and 2300 hours on the  
south bank (Appendices A.4 and A.5). Th is  p a t t e r n  was cons i s ten t  w i t h  r e s u l t s  
from previous years. 

S i x t y - two  percent  of t he  recorded f i s h  t a r g e t s  were counted on t h e  n o r t h  bank 
i n  1986 (Table 5) .  The peak sockeye salmon passage date on both banks 
(Appendices A.6 and A.7) was 1 day a f t e r  t he  ca l cu la ted  25 J u l y  midpoint  o f  
t he  r u n  (Table 6) .  The midpoint  o f  t he  run  occurred approximately 5 days 
l a t e r  than the  mean midpo in t  o f  19 J u l y  (range o f  14 J u l y  t o  25 J u l y )  f o r  t he  
prev ious 6 years. E igh ty  percent  o f  t he  escapement passed t h e  
sonar counters i n  a p e r i o d  o f  11 days (Table 6),  3 days l e s s  than t h e  mean 
f o r  t h e  prev ious 6 years. 

A t o t a l  o f  1,586 sockeye salmon was captured i n  f i s h  wheels (Appendices A.8 
and A.9). Length and weight data were obtained from 789 and 662 f i s h ,  
r e s p e c t i v e l y .  Average length ,  average weight, and r a t i o  o f  males t o  females 
are presented by age c lass  and sex i n  Appendices A.10 and A . l l .  

An ana lys i s  o f  t he  age composit ion sampling program conducted over t he  
prev ious th ree  seasons r e s u l t e d  i n  t he  conclus ion t h a t  t h e  age s t r u c t u r e  o f  
t h e  sockeye salmon major age classes d i d  no t  change w i t h  t ime (King and 
Tarbox 1986). These r e s u l t s  l e d  t o  a r e s t r u c t u r i n g  o f  t he  sampling program i n  
1986 t o  one major sampling e f f o r t  du r ing  the  peak o f  t h e  escapement. Th is  
sample was used t o  charac ter ize  the  e n t i r e  escapement. The r e s u l t a n t  age 
s t r u c t u r e  was made up predominant ly o f  age-1.3 (39.5%), -1.2 (31.8%) and -2.3 
(18.0%) f i s h  (Table 7) .  

F i sh  t a r g e t s  a t t r i b u t e d  t o  p i n k  salmon, coho salmon, and chinook salmon are 
considered minimum est imates. Run t im ing ,  counter l i m i t a t i o n s ,  and spawning 
s i t e  l o c a t i o n s  r e l a t i v e  t o  the  sonar s i t e  are f a c t o r s  discussed i n  Tarbox e t  
a l .  (1981 and 1983) which i n f l uence  accuracy o f  escapement est imates f o r  
these species. No a d d i t i o n a l  p i n k  salmon and coho salmon escapement est imates 
were made f o r  t he  mai nstem Kenai River ,  b u t  avai 1 able i n fo rma t ion  concerning 
t r i b u t a r y  spawning populat ions i s  summarized i n  Table 4. The Sport F ish 
D i v i s i o n  est imated 71,171 l a t e  run  chinook salmon (range 47,017 - 95,325) 
entered t h e  Kenai R iver  i n  1986, w i t h  a harvest  o f  9,040 f i s h  (Nelson 1986). 
The e a r l y  run  t o t a l  r e t u r n  was est imated t o  be 27,050 f i s h  (range 13,603 - 
40,497) i n c l u d i n g  a harvest  o f  7,565. 

Sonar counts a t t r i b u t e d  t o  sockeye salmon appear t o  be a r e l a t i v e l y  accurate 
measurement of escapement w i t h i n  the  Kenai R iver  drainage. The magnitude o f  
the  run  and sho r t  du ra t i on  o f  e n t r y  are i dea l  f o r  count ing  w i t h  the  Bendix 
system. The e n t r y  p a t t e r n  o f  sockeye salmon i n t o  t h e  drainage i s  a l so  e a r l i e r  
than coho salmon and p i n k  salmon escapements. F i n a l l y ,  t he  extreme d i f f e r e n c e  
i n  run  s i z e  between sockeye salmon and chinook salmon suggests t h a t  e r r o r s  



caused by misapportionment o f  f i s h  t a r g e t s  from chinook salmon t o  sockeye 
salmon does n o t  appreciably  a l t e r  t he  est imate o f  sockeye salmon escapement. 

Kasi7of River 

A t o t a l  o f  248,076 f i s h  t a r g e t s  were counted a t  t he  K a s i l o f  R i ve r  sonar s i t e  
from 13 June through 31 Ju l y ,  1986 (Appendix A.12). The sockeye salmon count 
o f  242,736 f i s h  was expanded t o  account f o r  f i s h  m ig ra t i on  i n t o  t h e  system 
p r i o r  t o  13 June and a f t e r  31 Ju l y ,  r e s u l t i n g  i n  a t o t a l  sockeye escapement 
est imate o f  275,963 f i s h  (Table 1) .  The 1980 escapement e n t r y  p a t t e r n  curve 
prov ided t h e  best f i t  (minimum sums o f  squares value = 0.001134; 2-day l a t e  
l a g  t ime) f o r  es t ima t ing  the  postenumeration escapement. This  l e v e l  o f  
escapement s l i g h t l y  exceeded the  upper bound o f  t he  des i red  escapement goal 
range (150,000-250,000 f i s h )  establ  ished p r i o r  t o  the  1986 season. The 
est imated number o f  p o t e n t i a l  na tu ra l  spawners (sonar count minus f i s h  used 
f o r  a r t i f i c i a l  propagat ion o f  Tustumena Lake) was 264,011 f i s h  (Table 8 ) .  

The F i she r ies  R e h a b i l i t a t i o n ,  Enhancement, and Development D i v i s i o n  (FRED) 
Crooked Creek Hatchery c o n t r i b u t i o n  t o  the  escapement was est imated t o  be 
approximately 35 percent  (F l  agg 1986). 

Hatchery c o n t r i b u t i o n  va r ied  by spawning t r i b u t a r y ,  account ing f o r  an 
est imated 48.7% and 77.6% o f  t he  adu l t s  r e t u r n i n g  t o  Bear Creek and G lac ie r  
F l a t s  Creek, respec t i ve l y .  A h igher  p ropo r t i on  o f  hatchery f i s h  was expected 
i n  these t r i b u t a r i e s  where the  m a j o r i t y  o f  the  Crooked Creek f a c i l i t y  sockeye 
f r y  were released. 

Approximately 73% o f  t he  est imated sockeye salmon escapement was enumerated 
i n  t r i b u t a r i e s  o f  Tustumena Lake (Table 9) .  Eighty-one percent  o f  t he  counted 
t r i b u t a r y  spawners entered Bear and Glac ie r  F l a t  Creeks (Table 10). The 
number o f  spawners i n  these two t r i b u t a r i e s  and Moose Creek exceeded maximum 
spawner d e n s i t i e s  presented i n  Tarbox e t  a l .  (1983). 

Run t i m i n g  i n fo rma t ion  i nd i ca ted  t h a t  the  midpoint  o f  t he  est imated 
escapement occurred on 14 Ju ly ,  1 day p r i o r  t o  t h e  mean 50% date  f o r  t h e  
prev ious 6 years (Table 11). E igh ty  percent  o f  t he  escapement occurred i n  32 
days, t y p i c a l  o f  recent  run  du ra t i on  data. 

F i f t y - seven  percent  o f  t he  enumerated f i s h  t a r g e t s  occurred on the  n o r t h  bank 
a t  t h e  sonar s i t e  (Table 5 and Appendices A.13 and A.14). M ig ra to ry  behavior,  
as expressed i n  terms o f  shore o r i e n t a t i o n ,  showed a tendency f o r  more 
of fshore d i s t r i b u t i o n  e a r l y  i n  t he  season (Appendices A. 15 and A. 16). As a t  
t he  Kenai s i t e ,  t h i s  phenomenon was probably due t o  a combination o f  f a c t o r s  
i n c l u d i n g  compensatory overcount ing f o r  middle sectors and re1  a t i v e l y  1 ow 
f l o w  cond i t i ons .  However, as the  passage r a t e  o f  f i s h  increased, t he  
p ropo r t i on  o f  f i s h  w i t h i n  6 m of t he  transducer approached 90%. As i n  
prev ious years, t he re  was very l i t t l e  change i n  passage r a t e  throughout t he  
day (Appendices A. 17 and A. 18). 

A t o t a l  o f  7,801 salmon were captured i n  f i s h  wheels a t  t he  K a s i l o f  R iver  
sonar s i t e  from 28 June through 31 J u l y  (Appendices A.19 and A.20), i n c l u d i n g  
7,591 sockeye salmon. Age-1.3 (42.0%), -1.2 (40.9%) and -2.2 (11.9%) f i s h  



were the dominant age classes of sockeye salmon (Table 12). Chi-square 
analysis of age composition over time revealed an increase in the proportion 
of age-1.2 fish and a decrease in the proportion of age-1.3 fish as the 
season progressed. Examination of the changes between sampl i ng periods 
(period dates and proportion of fish by age class by period are presented in 
Tabl e 13) revealed that significant change occurred between a1 1 periods. 
Sockeye salmon average length and weight data by age class, and sex ratios 
(males to females) are presented in Appendices A.21 and A.22. 

Run timing, counter limitations, and spawning locations relative to the sonar 
site are factors which prevent escapement estimates for Kasilof River pink 
salmon, coho salmon, and chinook salmon. Weir counts of chinook salmon and 
coho salmon were conducted by the Division of Fisheries Rehabilitation, 
Enhancement and Development (FRED) on Crooked Creek (a 1 ower river tri butary 
of the Kasilof River). A return (escapement and sport fishing harvest) of 
12,656 chinook salmon of Crooked Creek origin was estimated in 1986 (Flagg 
1986). The return consisted of 67% hatchery reared fish. The coho salmon 
count at the weir was 4,294 (Och, ADF&G, FRED Division, Kasilof, Alaska, 
personal communication). 

It appears from the data gathered that fish targets attributed to sockeye 
salmon are a relatively accurate measure of the escapement of this species 
into the Kasilof River. Shore and bottom oriented migratory behavior 
conducive to counting with the Bendix counter are likely a result of 
relatively high water velocities which are found at this site. Additionally, 
the predominance of sockeye salmon in fish wheel catches indicated this was 
primarily a single species system during the monitoring period, and finally, 
documented sockeye salmon spawning areas are above the sonar site. 

Crescent R iver  

A total of 20,385 fish targets were enumerated entering Crescent River from 
25 June through 16 July 1986, all of which were assigned as sockeye salmon 
(Tabl e 1 and Appendix A. 23). Because enumerati on activities were terminated 
early in the escapement, Western Subdistrict catch data were used to 
calculate an estimated return to the river. The range of calculated 
escapement generated by this method was 95,631 (based on 1986 exploitation 
rate) to 128,618 (based on 1979-1982 mean exploitation rate) sockeye salmon. 
Escapement, catch and exploitation rate data used for this analysis are 
presented in Table 14. The escapement goal established for this system prior 
to the 1986 season was 50,000 to 100,000 fish (King and Tarbox 1986). 

As in previous years at this site, fish movement was concentrated very close 
to shore, with over 95% of the fish targets enumerated within 2 m of the 
transducer (Appendices A.24 and A.25). Fish movement occurred primarily 
between 1300 hours and 2200 hours on the north bank, but was relatively 
evenly distributed throughout the day on the south bank (Appendices A.26 and 
A.27). Both parameters (shore orientation and hourly distribution) were 
similar to the range of historical data collected at the Crescent Lake outlet 
site, and the existing lower river site in 1984 and 1985. 



Run timing information given in Table 15 assumes a 1986 escapement of 95,631 
( the  low end of the  escapement range), and i s  presented only t o  provide a 
reference comparable t o  previous years. Although the  timing i s  comparable t o  
t ha t  of 1980-1983, these data were collected a t  a s i t e  estimated t o  be 
approximately 5-6 days travel  time upstream from the  ex i s t ing  s i t e .  Relative 
t o  timing information f o r  the  years 1984 and 1985 (data col lected a t  the 
ex i s t ing  s i t e ) ,  the  1986 escapement was approximately 7 days l a t e .  Returns t o  
the  Kenai, Kasilof, and Yentna Rivers were a lso  estimated t o  be from 2 t o  7 
days l a t e  in 1986. As in previous years,  there was a r e l a t i ve ly  constant 
passage r a t e  of 2% t o  3% of the  escapement entering the  r i v e r  each day. 

A t o t a l  of 139 sockeye salmon were sampled fo r  age, length,  and weight data ,  
Age s t ruc ture  of f i sh  sampled was 64.0% age-2.3 f i s h ,  15.8% age-1.3 f i s h ,  and 
13.0% age-2.2 f i s h  (Table 16). The inadequate sample s i ze  resul ted in 95% 
confidence in te rva l s  which grea t ly  exceeded the proportions of the  l a t t e r  two 
age c lasses .  Average length and weight by sex and age c l a s s ,  and the  r a t i o  of 
males t o  females fo r  sockeye salmon collected are  presented in Appendices 
A.28 and A.29. 

Eva1 uation of migratory behavior information ( t a rge t s  inshore and near 
bottom) was in terpreted t o  mean t ha t  most f i sh  were avai lable  t o  
ensonification by the  Bendix counter. In addit ion,  f i s h  passage occurred 
primarily during the  daylight  hours when counter accuracy could be measured 
t o  some degree by visual observation. Other fac tors  entering the  process of 
evaluating the  accuracy of the  sockeye salmon escapement estimate were the  
absence of other species of salmon i n  the  sampling program, and the  absence 
of known sockeye salmon spawning s i t e s  downriver of the  s i t e .  The combination 
of these fac tors  implies t ha t  the  t o t a l  number of f i s h  t a rge t s  a t t r ibu ted  t o  
sockeye salmon during the  counting period i s  probably accurate. 

There i s ,  however, no way of gauging the  accuracy of the  t o t a l  escapement 
estimate. Regression analysis  of 1985 data (King and Tarbox 1986) revealed 
t ha t  there  was no s ign i f ican t  corre la t ion between da i ly  commercial harvest in 
the  Western Subdis t r ic t  and da i ly  escapement in to  the  r i ve r .  However, the 
cumulative exploi ta t ion r a t e  s tab i l i zed  with the  onset of continuous f ishing 
and remained constant f o r  the  duration of the  enumeration period. This 
phenomenon was a lso  observed in 1984. I f  t h i s  a lso  held t r ue  in 1986, then 
the  calculated escapement range i s  probably reasonable. 

Susitna River 

Escapement est imates provided by hydroacoustic methods were l imited t o  the 
Yentna River drainage in 1986. These escapement monitoring a c t i v i t i e s  were 
conducted a t  Yentna Sta t ion,  approximately 6 miles upstream of the  confluence 
of the  Yentna and Susitna Rivers. Stream survey and weir counts fo r  
t r i b u t a r i e s  of the  mainstem Susitna River a re  a lso  provided where known. 

Sockeye Salmon 

During the  period of 29 June through 6 August, 841,646 f i sh  t a rge t s  were 
enumerated in the  Yentna River (Appendix A.30). The apportioned sockeye 



salmon count o f  86,516 f i s h  was expanded t o  92,077 t o  account f o r  f i s h  
passing the  s i t e  a f t e r  6 August (Table 1) .  The 1983 escapement e n t r y  p a t t e r n  
curve prov ided t h e  bes t  f i t  (minimum sums o f  squares value = 0.000575; 7-day 
l a t e  l a g  t ime) f o r  es t ima t ion  o f  postcount ing escapement. 

Spawning ground survey i n fo rma t ion  i s  presented i n  Tab1 e 17. Counts from a 
we i r  p laced a t  t he  o u t l e t  o f  Larson Lake (32,322 sockeye salmon) were the  
on l y  s i g n i f i c a n t  sockeye salmon escapement i n f o r m a t i  on c o l l  ected from 
t r i b u t a r i e s  o f  t h e  mainstem Susi tna R ive r  above i t ' s  conf luence w i t h  the  
Yentna River .  A e r i a l  surveys o f  es tab l  ished index areas were d iscont inued i n  
1986 f o r  budget reasons. 

The midpo in t  o f  t he  r e t u r n  t o  the  Yentna R iver  passed the  counters on 28 
Ju l y ,  1 day p r i o r  t o  t he  peak passage date (Table 18).  Run t im ing ,  as 
measured by t h e  midpoint ,  was approximately 7 days (21 J u l y )  l a t e r  than the  
mean f o r  t h e  prev ious 5 years. The south bank sockeye salmon count, which 
con t r i bu ted  68% o f  t he  t o t a l  (Table 5) ,  peaked on 29 Ju ly ,  1 day a f t e r  t he  
n o r t h  bank (Appendices A.31 and A.32). E igh ty  percent  o f  t h e  escapement 
passed t h e  counters i n  11 days (Table 18), making the  1986 escapement o f  
sho r t  d u r a t i o n  r e l a t i v e  t o  prev ious years. 

Sector d i s t r i b u t i o n  da ta  ana lys is  o f  t h e  south bank f i s h  t a r g e t s  i nd i ca ted  
t h a t  g rea te r  than 90% o f  t he  f i s h  counted du r ing  t h e  peak o f  sockeye 
escapement (23 J u l y  through 3 August; over 90% o f  t he  escapement) were w i t h i n  
6 m o f  t he  transducer (Appendix A.33). I n  con t ras t  t o  prev ious years, no r th  
bank f i s h  t a r g e t s  were a l so  c o n s i s t e n t l y  recorded w i t h i n  6 m o f  t h e  
transducer (Appendix A.34). As a t  o ther  s i t e s ,  f i e l d  observat ion i nd i ca ted  
t h a t  a p o r t i o n  o f  t h e  inshore and o f f sho re  sec tor  counts were compensatory 
f o r  f i s h  undercount ing i n  t he  middle sectors.  Counts on both  banks were 
re1  a t i  v e l y  evenly d i s t r i b u t e d  throughout t h e  day (Appendices A.35 and A.36). 

F i sh  wheel catches a t  Yentna S t a t i o n  are presented i n  Appendices A.37 and 
A.38. A t o t a l  o f  1,192 sockeye salmon were captured o f  which 688 were used 
f o r  AWL ana lys is .  The age s t r u c t u r e  o f  t he  escapement cons is ted  o f  56.5% 
age-1.3 f i s h ,  22.7% age-1.2 f i s h ,  and 10.0% age-2.3 f i s h  (Table 19). O f  
passing i n t e r e s t  i s  t he  h igh  percentage o f  freshwater age-0 f i s h  i n  t he  
r e t u r n  (4% o f  t h e  adu l t s  sampled were age-0.2 and -0.3). These f i s h ,  which do 
n o t  appear t o  r e a r  i n  freshwater,  were l i k e l y  headed f o r  spawning grounds i n  
t he  headwaters o f  t he  West Fork o f  t h e  Yentna River .  Parent year  a d u l t  
r e t u r n s  t o  t h i s  spawning area were est imated a t  9000-10,000 i n  1983 and 1984. 
Ca lcu la ted  mean l e n g t h  and weight o f  sockeye salmon by age c lass  and sex, as 
we l l  as r a t i o  o f  males t o  females are presented i n  Table 19. 

Pink Salmon 

The p i n k  salmon sonar count a t  Yentna S t a t i o n  i n  1986 was 673,973 (Appendix 
A.30). This  t o t a l  was expanded t o  735,691 t o  account f o r  f i s h  passing the  
counters a f t e r  t e rm ina t i on  o f  escapement a c t i v i t i e s .  The 1982 p i n k  salmon 
e n t r y  p a t t e r n  curve prov ided t h e  best f i t  (minimum sums o f  squares value o f  
0.001459) when lagged 2 days e a r l y .  Spawning ground survey da ta  were 
a v a i l a b l e  o n l y  from She l l  Lake (172 f i s h )  and Larson Lake (1,938 f i s h ;  Table 
17). 



The d a i l y  p i n k  salmon count recorded a t  Yentna S t a t i o n  peaked on 27 Ju l y ,  1 
day a f t e r  t h e  midpo in t  o f  the  t o t a l  p i n k  salmon count (Table 20). E igh ty  
percent  o f  t h e  f i s h  t a r g e t s  a t t r i b u t e d  t o  p i n k  salmon were recorded i n  11 
days, t y p i c a l  o f  r u n  du ra t i on  f o r  even year p i n k  runs i n  prev ious years a t  
t h i s  s i t e .  Migra tory  behavior ana lys is  i n d i c a t e s  t h a t ,  as w i t h  sockeye 
salmon, n e a r l y  a l l  t a r g e t s  counted (>go%) were w i t h i n  6 m o f  t h e  transducer 
(Appendices A.33 and A.34). No d i f f e rences  were detected i n  f i s h  passage 
r e l a t i v e  t o  t ime o f  day (Appendices A.35 and A.36). 

It i s  apparent f rom sonar and f i s h  wheel data t h a t  p i n k  salmon migra tory  
behavior in f luenced the  ana lys is  o f  shore o r i e n t a t i o n  and hou r l y  d i s t r i b u t i o n  
presented i n  t he  above appendices. The l a r g e  numbers o f  t h i s  species r e l a t i v e  
t o  o the r  species ( p i n k  salmon were 79% o f  t he  est imated t o t a l  salmon 
escapement) imp l i es  t h a t  t h e i r  m ig ra to ry  behavior e f f e c t i v e l y  masked the  
behavior o f  a l l  species w i t h  s i m i l a r  run  t im ing .  

No AWL data  were c o l l e c t e d  from p i n k  salmon en te r i ng  the  Yentna R iver  due t o  
in-season budget cu ts  which e l im ina ted personnel a v a i l a b l e  f o r  sampling. 

Chum Salmon 

F ish  t a r g e t s  assigned t o  chum salmon a t  Yentna S t a t i o n  numbered 56,657 i n  
1986 (Appendix A.30). The est imated t o t a l  escapement f o r  t h i s  species was the  
h ighes t  t o t a l  on record  f o r  the  Yentna R iver  drainage. Spawning ground counts 
were l i m i t e d  t o  t h e  108 f i s h  enumerated en te r i ng  Larson Lake (Table 17) .  

Complete m ig ra to ry  t i m i n g  in fo rmat ion  f o r  chum salmon was n o t  a v a i l  ab le from 
Yentna S t a t i o n  due t o  cessat ion o f  enumeration a c t i v i t i e s  i n  e a r l y  August. 
However, i n  t he  years 1981-1984 when count ing e f f o r t s  extended i n t o  
September, a range o f  64.2% t o  85.4% o f  t h e  chum salmon counts were recorded 
by 6 August (Table 21). The peak d a i l y  count o f  chum salmon i n  1986 occurred 
on 30 Ju l y .  

No AWL data  were c o l l e c t e d  from chum salmon en te r i ng  the  Yentna R iver  due t o  
in-season budget cu ts  which e l  iminated personnel a v a i l  ab le f o r  sampl ing .  

Coho Salmon 

The coho salmon sonar count a t  Yentna S t a t i o n  numbered 23,457 i n  1986 
(Appendix A.30). The est imated escapement was the  second h ighest  t o t a l  on 
reco rd  f o r  Yentna S t a t i o n  desp i te  e a r l y  cessat ion o f  count ing  a c t i v i t i e s  
re1  a t i v e  t o  t h i s  species. Ninety-seven coho salmon were enumerated en te r i ng  
Larson Lake and 87 en te r i ng  She l l  Lake (Table 17).  No o ther  spawning ground 
counts were a v a i l a b l e  i n  1986. 

As w i t h  chum salmon, migra tory  t i m i n g  i n fo rma t ion  a t  Yentna S t a t i o n  was no t  
a v a i l a b l e  f o r  t h i s  species. I n  the  years 1981-1984, 61.1% t o  84.0% o f  t he  
sonar counts a t t r i b u t e d  t o  coho salmon occurred p r i o r  t o  7 August (Table 22). 
The r e l a t i v e  abundance o f  o ther  species m ig ra t i ng  concurrent t o  coho salmon 
du r ing  peak per iods  e f f e c t i v e l y  masked add i t i ona l  m ig ra to ry  behavior data 
c o l l e c t e d  by sonar f o r  t h i s  species. 

No AWL data  were c o l l e c t e d  from coho salmon en te r i ng  the  Yentna R iver  due t o  
in-season budget cu ts  which e l im ina ted personnel a v a i l a b l e  f o r  sampling. 



Chinook Salmon 

Chi nook salmon escapement est imates have n o t  been generated us ing 
hydroacoust ic  equipment a t  Susi tna S t a t i o n  s ince 1978. M ig ra to ry  behavior no t  
conducive t o  enumeration by side-scan sonar, and e a r l y  run  t i m i n g  i n  
comparison t o  o the r  salmon species are  t h e  pr imary reasons f o r  t h e  l a c k  o f  an 
enumeration program. Petersen mark/recapture est imates repo r ted  i n  prev ious 
years were n o t  a v a i l a b l e  due t o  te rm ina t i on  o f  t he  Susi tna Hydroe lec t r i c  
p r o j e c t  p r i o r  t o  t he  1986 season. Sport  F i sh  D i v i s i o n  stream surveys 
enumerated 48,597 f i s h  t o  selected t r i b u t a r i e s  w i t h i n  the  drainage (ADF&G 
1986). Th i s  t o t a l  was considered a minimum est imate because n o t  a1 1 p o t e n t i  a1 
spawning grounds were surveyed, and the  methodology does n o t  l end  i t s e l f  t o  
complete enumeration o f  a l l  spawners w i t h i n  streams surveyed. I n d i v i d u a l  
t r i b u t a r y  counts are presented i n  Table 17. 

Eva lua t ion  o f  Data 

Data from var ious  s tud ies  conducted on t h e  Susi tna R iver  i n d i c a t e d  t h a t ,  i n  
general,  chum salmon, coho salmon, and chinook salmon do n o t  e x h i b i t  s t rong 
inshore o r i e n t a t i o n  i n  t he  lower Susi tna and Yentna Rivers (Waltemyer e t  a l .  
1980, Tarbox e t  a l .  1981, Tarbox e t  a l .  1983). Therefore, o n l y  t h a t  component 
o f  t he  escapement m ig ra t i ng  w i t h i n  the  count ing range o f  t h e  respec t i ve  sonar 
equipment was inc luded i n  t h e  t o t a l  f i s h  t a r g e t  counts. A d d i t i o n a l l y ,  var ious  
s i t i n g  c r i t e r i a  (King 1987) must be met t o  insure  t h a t  even normal ly  shore 
o r i en ted  species (sockeye salmon and p i n k  salmon) move through the  
hydroacoust ic  beam du r ing  migra t ion .  F a i l u r e  t o  meet these c r i t e r i a  can 
r e s u l t  i n  undercounting. 

Ana lys is  o f  F la tho rn  S t a t i o n  tag  recovery in fo rmat ion  i n  1985 (Thompson e t  
a l .  1986) i n d i c a t e d  t h a t  t he re  was some degree o f  crossover which occurred i n  
t h e  Sus i tna  R iver  below the  Yentna R iver  confluence. That i s ,  some p ropo r t i on  
of t h e  f i s h  tagged on t h e  west bank were l a t e r  recaptured a t  Sunshine 
S ta t i on ,  and f i s h  tagged o f  t he  east  bank were l a t e r  recaptured a t  Yentna 
S ta t i on .  The p ropo r t i on  o f  f i s h  e x h i b i t i n g  t h i s  behavior va r i ed  by species 
and ranged from 4% (west bank caught chum salmon recaptured a t  Sunshine 
S t a t i o n )  t o  43% (east  bank caught p i n k  salmon recaptured a t  Yentna S t a t i o n ) .  
Sockeye salmon crossover r a t e s  were 10.5% west bank t o  eas t  bank, and 19.6% 
east  bank t o  west bank. Th is  behavior may a l so  be apparent a t  Yentna Sta t ion ,  
however i t  appears t h a t  increased water v e l o c i t y  r e l a t i v e  t o  Susi tna S t a t i o n  
count ing  s i t e s  may l i m i t  t h i s  type o f  a c t i v i t y .  

Accuracy of ass igning sonar counts t o  species can a l so  be a f f e c t e d  by 
d i f ferences i n  m ig ra to ry  behavior between species (Thompson and B a r r e t t  
1983). This  r e s u l t s  i n  problems i n  appor t ion ing  t o t a l  f i s h  t a r g e t s  based on 
f i s h  wheel catches. F ish  t h a t  cross the  subs t ra te  i n  the  ou ter  sec tors  may 
no t  be sub jec t  t o  f i s h  wheel capture, r e s u l t i n g  i n  apport ioned f i s h  t a r g e t s  
being biased toward those species which e x h i b i t  t he  s t rongest  inshore 
preference. The degree t o  which these f a c t o r s  a f f e c t  the  accuracy o f  t he  f i s h  
t a r g e t  appor t ion ing  process i s  dependent y e a r l y  on shore o r i e n t a t i o n  and run  
s t reng th  o f  each species r e l a t i v e  t o  the  o thers .  I f  one assumes t h a t  shore 
o r i e n t a t i o n  o f  a l l  species on the  south bank a t  Yentna S t a t i o n  was the  same 
a t  t he  f i s h  wheel s i t e  as a t  t he  sonar count ing s i t e ,  then the  m a j o r i t y  o f  
t he  f i s h  were w i t h i n  the  offshore range o f  t he  f i s h  wheel. However, t he re  are 
o ther  f a c t o r s  which in f luence f i s h  wheel e f f i c i e n c y ,  such as l o c a t i o n  o f  t he  



wheel, d a i l y  t i m i n g  o f  openings (on days when the  f i s h  wheel i s  f i s h e d  l e s s  
than 24 h) and f i s h  avoidance. These fac tors  can a l so  a f f e c t  t h e  v a l i d i t y  o f  
t he  apportionment process. Resul ts  o f  changing f i s h  wheel l o c a t i o n s  inseason 
a t  F la tho rn  S t a t i o n  i n  1985 are documented i n  Thompson e t  a l .  (1986). 

Despite t h e  p o t e n t i a l  problems mentioned above, i t  i s  f e l t  t h a t  t he  e x i s t i n g  
sonar system provides a reasonably good i n d i c a t o r  o f  t he  sockeye escapement 
i n t o  the  Yentna River .  R iver  v e l o c i t i e s  comparable t o  the  Kenai and K a s i l o f  
s i t e s  seem adequate t o  o r i e n t  f i s h  c lose  t o  shore. Run t i m i n g  appears t o  f a l l  
p r i m a r i l y  w i t h i n  the  conf ines o f  the  e x i s t i n g  opera t ion  dates, keeping 
modeling o f  t he  postenumeration segment o f  the  escapement t o  a minimum. I n  
add i t ion ,  work by Thompson and B a r r e t t  (1983) suggested t h a t  f i s h  wheel 
catches were a reasonably accurate measure o f  the  p ropo r t i on  sockeye salmon 
passing t h e i r  sampling s i t e s .  Estimates o f  escapement o f  o the r  species should 
be viewed as i nd i ces  g iven t h e  p o t e n t i a l  problems discussed above. 

The minimum counted sockeye salmon escapement, de f ined as the  t o t a l  o f  Yentna 
S t a t i o n  sonar counts and the  we i r  count from Larson Lake, was 124,399 sockeye 
salmon. I n  t he  prev ious two years (1984-1985), escapement counts from the  
above two s i t e s  accounted f o r  66% and 64% o f  t h e  combined Yentna 
Station/Sunshine S t a t i o n  sockeye salmon t o t a l  . Some p r o p o r t i  on o f  t he  t o t a l  
r i v e r  sockeye salmon escapement a l so  spawns i n  t r i b u t a r i e s  below the  
confluence o f  t h e  Tal keetna and Susi tna Rivers.  

Upper Cook I n 7 e t  Minor  Systems 

Escapement est imates f o r  var ious  Upper Cook I n l e t  r i v e r s  (F igure  6) no t  
regu l  a r l y  moni tored by Commerci a1 F i she r ies  D i v i s i o n  s t a f f  are summarized i n  
Table 23. Add i t i ona l  d e t a i l  i s  prov ided f o r  systems where an e f f o r t  was made 
t o  q u a n t i f y  t o t a l  escapement, o r  where index areas have been es tab l ished t o  
p rov ide  r e l a t i v e  year  t o  year  comparative data. 

F ish  Creek (B ig  Lake) 

Salmon enumeration was accompl i shed p r i m a r i l y  through a w e i r  operated be1 ow 
B ig  Lake. F i n a l  escapement counts were 29,800 sockeye salmon and 2,166 coho 
salmon (Chl upach, ADF&G, FRED D iv i s ion ,  Palmer, A1 aska, personal 
communication). Migra tory  t i m i n g  in fo rmat ion  and AWL data  f o r  sockeye salmon 
spawning i n  t h i s  drainage are presented i n  Tables 24 and 25, respec t i ve l y .  
As w i t h  o the r  systems monitored by Commercial F i she r ies  D iv i s ion ,  run  t i m i n g  
appeared t o  be approximately 5 t o  7 days l a t e  r e l a t i v e  t o  prev ious years. 

Packers Lake (Ka lg in  I s 1  and) 

A t o t a l  o f  29,604 sockeye salmon were counted through a we i r  es tab l ished 
below the  o u t l e t  o f  Packers Lake (Marcuson 1986d). The c i t e d  r e p o r t  a l so  
conta ins a d u l t  salmon AWL in fo rmat ion  and r e s u l t s  o f  smol t i n g  p r o j e c t s .  
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TABLES AND FIGURES 



Table 1. Estimated sockeye sahmn escapement recorded by side scan sonar in the 
Kenai, Kasilof, Crescent, and Susitna Rivers, 1978-1986. 

system 

Year Kenai R . ~  Kasilof R. Crescent R. susitna R . ~  

a Includes counts after 21 June only. 
Apportioned sonar counts from Susitna Station unless otherwise indicated. 
Includes counts or estimates from designated early period (prior to 15 June). 
No counts conducted. 
Apportioned sonar counts from Yentna Station and Susitna Station east bank. 
Apportioned sonar count from Yentna station and mark/recapture estimate from 
Sunshine Station. 

g Counts through 16 July only. 
Counts from Yentna Station only. 



Table 2 .  Late run Kenai River sockeye salmon escapement summary, 1968-1986. 

Estimated 
Escapement Russian River  Kenai River Estimated Total Sonar Count 
a t  Sonar sport Mainstem H a r v e s t  Above Less Sport 

Y e a r  sitea Harvestb Sport ~ a r v e s t ~  Sonar sited ~ a ~ v e s t ~  

a Multiple transducer sonar 1968-1977, side scan sonar 1978-1986. 
Nelson (1986). 
Data from Sport Fish ~ i v i s i o n  Statewide Harvest Estimate. Includes harvest above 
the Soldotna bridge (and sonar site) only. 
Total of Russian River sport harvest and Kenai River mainstem harvest above the 
Soldotna bridge. 
Considered estimate of spawners above the sonar site. 
Cross et a l .  1983. 

g Preliminary. 



Table 3. Peak l a t e  run sockeye salmon escapement counts in eight index areas, Kenai River drainage, 1969-1985. 

Carter- Tern Total 
Railroad Johnson Moose Ptarmigan (Mud) QU-2 Hidden Russian Index Area 

Y e a r  Creek Creek Creek Creek Lake Creek Lakea ~ i v e r b  ~ s c a p m e n t ~  

a W e i r  count i n  the years 1971, 1973, 1976-1986. 
Includes to ta l  w e i r  counts of f ish  entering Layer Russian Lake and peak count of escapement below fal ls .  
Nelson et a l . ,  1986. 
Total of individual counts rounded t o  the nearest hundred fish. 
No counts conducted. 
F.R.E.D. Division w e i r  count. 
Personal communication, Ralph Browning, United States Department of Agriculture, Forest Service, Seward, Alaska. 



Table 4. Salmon escapement counts c o ~ c t e d  on selected tr ibutaries of the 
Kenai River, 1986. 

Peak count 

Method Sockeye Pink Coho Chinook 

IZussian ~ i v e $  W e i r  36,200 

Crescent Creek Stream Count 

Grant Creekb W e i r  675 

Juneau Creek Stream Count 

Moose ~ i v e s  Streamcount 1,323 
popestimate 2,919 

a Sockeye salmon count includes early run only. Nelson et a1 . 1986. 
Coho count incomplete. 
Marcuson 1986a. 
 boo^, 1987. 



Table 5. Bank distribution of sockeye salmon escapement recorded by side 
scan sonar in the K e n a i ,  Kasilof, Crescent, and Yentna Rivers, 
1981-1986. 

Percent of Total Fish ~ a r g e t s ~  

Kenai River 
North Bank 7 2 
South Bank 2 8 

Kasilof River 
North Barik 69 
South Bank 31 

Crescent River 
North Bank 57 
South Bank 43 

Yentna River 
North Bank 
South Bank 

a Does not include estimates of nmbers of f ish  which entered the 
systems prior t o  or  a f te r  enumeration operations. 



Table 6. CLmnrlative proportion by date of l a t e  run sockeye salmon 
counts recorded in the Kenai River, 1980. 

Cumulative Proportion 

Date 

- Continued - 



Table 6. (page 2 of 2 )  

Curdative Proportion 

Date 1980 1981 1982 1983 1984 1985 1986 



Table  7. Age camposition of sockeye salmon collected i n  the Kenai River, 
1970-1986. 

Percent  Composition by Age classarb 

Sample 
Year 1.1 1.2 1 .3  1.4 2 . 1  2.2 2.3 Other  S i z e  

a Percentages weighted by total  numbers o f  f i s h  i n  escapment: 1978 (Bethe 
e t  al .  1980) 1979-1982, 1984-1986. 
95% confidence interval: +/- figures i n  parentheses. 



Table  8. Kas i lof  River sockeye salmon escapment summary, 1968-1986. 

E s c a ~ t  Fish Used for 
Estimated by Artificial Propagation Sonar Count 

Year Sonar counta of Tustumena Lake Less Egg ~ d k e b  

1977 155,300 1,794 153,506 

1978 116,600 6,681 109,919 

1979 152,179 3,024 149,155 

1980 187,154 6,030 181,124 

1981 256,625 9 ,  700d 246,925 

1982 180,239 11,571 168,668 

1983 210,271 9,903 200,368 

1984 231,685 11,141 220,544 

1985 505,049 11,280 493,769 

1986 275,963 11, 952e 264,011 

- Continued - 



Table 8. (page 2 of 2) 

a Multiple transducer sonar counts rounded to the nearest thousand 
(1968-1977) from Namtvedt et al. (1979). Side scan sonar counts 
(1979-1981) from Tarbox et al. (1983) . 
Considered estimate of natural spawners above sonar site. 
From Cross et al. (1983) : 1974-1980. 
Personal communication, Waite, ADF&G, FRED Division, Soldotna, Alaska: 
1981-1985. 
Personal cam;rmnication, Litchf ield, ADF&G, FRED Division, Soldotna, Alaska. 



Table 9. Peak sockeye salmon escapement counts in seven index areas, Kasilof River drainage, 1975-1986. 

Total 
Index 

yeara Nikolai Crystal Clear Glacier Flatb Seepage Moose Bearb countc 

a Counts standardized to common unit for years entire stream was not surveyed. Relative abundance per 
section (when entire system surveyed) was used to extrapolate for years when only a portion of stream 
was surveyed. Nmhrs rounded to nearest hundred fish. 
F.R.E.D. Division weir count, 1980-1986. 
Rounded to nearest 100 fish. 
Flagg, 1986. 



Table 10. Distribution (percent) of total index count of sockeye salmon in 
the major tributary systems of Tustumena Lake, 1975-1986. 

- - - -- -- 

Year Nikolai Moose E m +  Glacier ~ l a t ~  Other 

a F.R.E. D. Division weir count, 1980-1986. 



-e 11. Cumulative proportion by date of sockeye salmon counts 
recorded in the Kasilof River, 1980-1986. FYoportion 
accrued on f i r s t  day (1983-1986) and l a s t  day (1981- 
1986) represents that portion of the escapement 
estimated before and after enmeration activities. 

-- - 

Cumulative Proportion 
- 

Date 1980 1981 1982 1983 1984 1985 1986 

- Continued - 



Table 11. (page 2 of 2) 

Curmrlative Propor t ion  

Date 

2 0 J u n  
2 I-Jun 
22i run  
23-Jun 
24-Jun 
2 5-Jun 
2 6 i r u n  
27-Jun 
2841x1 
29-Jun 
3 O - J u n  
O l - J u l  
02-Jul 
0 3 J u l  
04-Jul 
0 5 J u l  
06-Jul 
0 7 J u l  
0 8 i r u l  
09-Jul 
l O J u l  
l l i r u l  
12 irul 
13-Jul  
1 4 i r u l  
15irul 
16-Jul 
17-Jul 
1 8 i r u l  
1 9 i r u l  
2 O J u l  
2 1Jul 
2 2 i r u l  
23-Jul 
2 4 J u l  
2 5 i r u l  
26-Jul 
2 7 J u l  
2 8 i r u l  
2 9 i r u l  
3 0 i r u l  

- Continued - 



Table 11. (page 3 of 3). 

Cumulative Percent 

Date 1980 1981 1982 1983 1984 1985 1986 



Table 12. Age composition of sockeye salmon collected in the Kasilof River, 
1969-1986. 

Percent Composition by Age Class 

Sample Sample 
Period 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

Seasonal 
summary 

a Percentages weighted by total numkers in escapment: 1979-1986. 
95% confidence interval : +/- figures in parentheses. 



Table 13. Summary of chi-square analysis of temporal change in Kasilof 
River sockeye salmon age camposition, 1986. 

Chi Square 

Table 

No. Age 
periodsa classesb Calc. Alpha DF Value Signif? ~ ~ ~ 0 t h ~  

1-3 2 363.63 0.05 3 7.81 Yes re j e d  

1-2 2 241.76 0.05 1 3.84 Yes reject 

2-3 2 4.99 0.05 1 3.84 Yes reject 

a Period 1: 6/23-7/12. 
Period 2: 7/13-7/23. 
Period 3: 7/24-7/31. 
Age classes: 1.2, 1.3. 
Hypothesis: Age class structure is independent of time of sampling. 
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Table 15. Cumulative proportion by date of sockeye salmon counts 
recorded in the Crescent River, 1980-1986. Proportion 
accrued on l a s t  day (1982-1985) represents that portion 
of the escapment estimated a f te r  termination of enumer- 
ation activi t ies.  Callculated proportions for 1986 
based on an estimated to t a l  escapnmt of 95,361. 

Cumulative Percent 
-- 

Date 1980 1981 1982 1983 1984 1985 1986 

15-Jun 
16-Jun 
17-Jun 
18Jun 
19-Jun 
20-Jun 
2 l-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
2 6Jun 
27iJun 
28-Jun 
29- 
3 OiJun 
Ol-JUl 
02 Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09iJUl 
1oirul 
11iJul 
12iJUl 
13iJul 
14Jul 
15iJUl 
16-Jul 
17iJul 
18-Jul 
19-Jul 
2 O-JUl 

- Continued - 



Table 15. (continued: p 2 of 2) 

CLmnilative Proportion 

Date 1980 1981 1982 1983 1984 1985 1986 



Table 16. Age composition of sockeye salmon collected in the Crescent River, 
1979-1986. 

Percent Composition by Age classa,b 

Sample 
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

a Percentages weighted by total numbers in esca-nt: 1979-1981, 1986. 
95% confidence interval : +/- figures in parentheses. 







Table 18. (p 2 of 2) 

Cumulative Proportion 

Date 1981 1982 1983 1984 1985 1986 

a. Proportion accrued on l a s t  day (1986) represents tha t  portion of the 
e s c a p e n t  estimated a f te r  termination of enumeration act iv i t ies .  

b. Repeat percentage to t a l  result from rounding t o  one d ig i t  a f te r  
decinaal point. 
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.e 20. Cumulative proportion by date of pink salmon counts recorded 
in the Yentna River, 1981-1986. Proportion accrued on l a s t  
day (1986) represents that  portion of the  escapamt esti- 
mated a f t e r  termhation of enumeration activi t ies.  

Cumulative Proportion 

Date 1981 1982 1983 1984 1985 1986 

- Continued - 



Table 20. (p. 2 of 2) 

Cumulative Proportion 
- - - -- 

Date 1981 1982 1983 1984 1985 1986 



Table 21. Curmrlative proportion by date of chum salmon counts recorded 
in the Yentna River, 1981-1984. Proportion accrued on l a s t  
day (1986) represents that  portion of the escapment esti- 
mated af te r  termination of enumeration activi t ies.  

Cumulative Percent 

Date 1981 1982 1983 1984 

27-Jun 
2841x1 
2 9 J u n  
3 O - J u n  
O l J u l  
02-Jul 
0 3 J u l  
04-Jul 
0 5 J u l  
06-Jul 
0 7 J u l  
0 8 J u l  
0 9 J u l  
l O - J u l  
11-Jul 
1 2 J u l  
1 3 J u l  
1 4 J u l  
15-Jul 
16-Jul 
1 7 J u l  
18-Jul 
19-Jul 
2 O - J u l  
2 1Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Ju.l 
29-Jul 
30-Jul 
3 l i r u l  
01-Aug 
02 -Aug 
03 -Aug 

- Continued - 
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Table 21. (p 2 of 2) 

Cumulative Proportion 

Date 1981 1982 1983 1984 



Table 22. Cmulative proportion by date of coho salmon counts recorded 
in the Yentna River, 1981-1984. Proportion accrued on l a s t  
day (1986) represents that portion of the escapement esti- 
mated a f te r  termination of enumeration activi t ies.  

Cumulative Proportion 

Date 1981 1982 1983 1984 

2791x1 
28-Jun 
294un  
3 O - J u n  
O l i r u l  
0 2 i J u l  
03-Jul 
04-Jul 
05 i Ju l  
0 6 J u l  
07-Jul 
08iJul  
09iJul  
1 0 i J u l  
l l d u l  
12 J u l  
1 3 J u l  
14 -Jul 
15iJu l  
16-Jul 
17-Jul 
18-Jul 
19 i Ju l  
2 O - J u l  
2 1Jul 
2 2 J u l  
23-Jul 
2 4 i J u l  
2 5 4 u l  
2 6 4 u l  
27-Jul 
28-Jul 
29iJul  
3 O - J u l  
3 1 J u l  
01-Aug 
02 -Aug 
03 -Aug 

- Continued - 



Table 22. (p 2 of 2) 

Cumulative Proportion 

Date 1981 1982 1983 1984 
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Table 23. (p 2 of 2) 

a Aerial and ground counts are not considered total escapement counts unless indicated. 
ADFK Commercial Fisheries Division surveys. 
Personal communication, Pat Marcuson, Cook Inlet Aquaculture Association, Soldotna, Alaska. 
Includes Blue (Elling) Lake. 
ADF&G, 1986. 
Personal cormnunication, Bob Clupach, Alaska Department of Fish and Game, Fisheries Rehabilitation, 
Enhancement and Development Division, Big Lake, Alaska. 

g Personal communication, Ralph Brawning, United States Department of Agriculture, Forest Service, 
Seward, Alaska. 
Nelson, 1986. 
Marcuson, 1986d. 



Table 24. Cumulative proportion by date of sockeye salmon escapement 
into Fish Creek (Big Lake) , 1980-1986. 

Date 

29-Jun 
3 O-Jun 
Ol-Jul 
02-Jul 
03-Jul 
04Jul 
05-Jul 
06-Jul 
07Jul 
08-Jul 
09Jul 
lO-Jul 
11Jul 
12 Jul 
13-Jul 
14-Jul 
15Jul 
16-Jul 
17 Jul 
18 Jul 
19-Jul 
2 O-Jul 
2 1Jul 
22-Jul 
23iJul 
24-Jul 
25-Jul 
2 6Jul 
27-Jul 
28-Jul 
29-Jul 
3 OJul 
3 1-Jul 
01-Aug 
02 -Aug 
03 -Aug 
04 -Aug 
05-Aug 
06-Aug 
07-Aug 

Cumulative Proportion 

- Continued - 
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Table 24. (p. 2 of 2) 

Curmrlative Proportion 

Date 1980 1981 1982 1983 1984 1985 1986 



Table 25. Fish Creek escapement of sockeye salmon, age, length (mid-eye to fork) and 
weight by sex, 1986. 

Percent Composition by Age Class 

1.1 1.2 2.1 1.3 2.2 1.4 2.3 Total 

PERCENT 
AV LENGTH (rmn) 
STD ERROR 
SAMP SIZE 

AV WEIGHT (kg) 
STD ERROR 
SAW SIZE 

PERCENT 
AV LENGTH (rmn) 
STD ERROR 
SAMP SIZE 

AV WEIGHT (kg) 
STD ERROR 
SAMP SIZE 

PER- 
AV LENGTH (mm) 
STD ERROR 
SAMP SIZE 

AV WEIGH!T (kg) 
STD ERROR 
SAMP SIZE 









A Escapement Enurneration S i t e  

Figure 4 .  Susi t na  River drainage and major t r i b u t a r y  r i v e r s .  







APPENDICES 



Finpendix Fi. I. Fish targets recorded in the Kenai River, north and south banks mmbirled, 22 June 
through 31 July, 1386. a 

- -- 

Pink 

--- 

Caho Chinook 

Date Daily Cum Daily Cum Dai l y Cum Daily Cum 

Total b 51833 50!157 
..................................................................................... 
a. Sonar counts apportioned by fishwheel catch. 
b. Est imte of  escament after 31 July based on minimum sums of squares analysis. 



Rppendix Q.2. Kenai River north bank sonar counts by =tor, 22 June through 31 July 1%6. 

bunt by *tor 
........................................................................ 

Date 1 2 a 4 5 6 7 8 9 10 11 12Total  Y 

22-Jun 
23-Jun 
24-Jun 
25-Jun 

Total 
Percent 

25-Jun 
27-Jun 
28-Jun 
29-Jun 

Total 
Percent 

30-Jun 
01-Jul 
02-Jul 
03-Jul 

Total 
Percent 

04-Jul 
05-Jul 
06-Jul 
07-Jul 

Total 
Percent 

08-Jul 
WJul  
10-Jul 
11-Jul 

Total 
Percent 

12-Jul 
13-Jul 
14-Jul 
15-Jui 

Total 
Percent 
-------- 



................................................................................ 
Count by Sector 

Date 1 2 3 4 5 6 7 8 4 10 11 12 Total 

16-Jul 
17-Jul 
18-Jul 
19-Jul 

Total 
Percent 

20-Jul 
21-Jul 
22-Jui 
23-Jul 

Total 
Percent 

24-Jul 
25-Jul 
26-Jul 
27-Jul 

Total 
Percent 

28-Jul 
a-Jul 
30-Jul 
31-Jul 

Total 
Percent 



Qppendix Q.3. Kenal River south bank sonar counts by sector, 22 June through 31 July 1986. 
................................................................... 

Count by Sector 
................................................. 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

Total 
Percent 

Total 
Rrcent 

Total 
Percent 

Total 
Percent 

Total 
Percent 

Total 
F'ercent 



Flppendix R. 3. (continued: p 2 of 2). 

Count by Sector 

Date 1 2 3 4 5 6 7 8 9 10 11 1 2 T o t a l  

16-Jul 
17-Jul 
18-Jul 
19-Jul 

Total 
Percent 

a-Jul  
21-Jul 
22-Jul 
23-Jul 

Total 
Percent 

24-Jul 
25-Jul 
26-Jul 
27-Jul 

Total 
Percent 

28-Jul 
29-Jul 
30-Jul 
31-Jul 

Total 
Percent 



Flpperdix R. 4. Kenai River north bank side scan sonar counts by hour, 22 June through 31 July 1986. 
------------------------------------------------------------------------------------------------------------ 

Counts by Hour 

Date 
------- 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
N-Jul 
03-Jul 
04-Ju1 

U 
I 05-Jul 

06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 

-Cont inued- 



FIppendix R.4. (continued: p 2 of  2). 
.............................................................................................................................. 

Counts by Hour 
................................................................................................................................. 
Date I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
............................................................................................................ 
23-Jul 579 353 552 402 392 218 94 295 572 479 639 588 365 1 822 466 699 1127 1289 1500 1941 1580 1502 912 
24-Jul 490 344 321 2ii4 182 113 135 187 233 259 542 402 427 205 279 45 162 903 1641 1656 2128 27M 3018 1492 
8-Jul 660 552 446 540 222 276 372 903 1239 922 774 923 737 1605 2065 1667 687 1278 1241 2045 2443 2241 2546 2212 
26-Jul 930 509 232 277 792 12% 1849 1650 3824 4?N? 1576 970 1626 1107 1277 1119 1425 1450 2664 3224 3594 3155 3829 2947 
27-Jul 2646 1288 936 1000 1393 642 1106 1461 1375 710 628 1517 668 1024 1090 1059 1258 1528 1608 1574 1731 1394 2479 3135 
28-Jul 1517 1146 728 714 431 146 118 497 1157 484 1 124 324 257 226 468 456 485 386 454 853 1148 1327 1372 
29-Jul 1750 1366 1192 720 757 101 45 108 215 165 137 209 238 119 201 242 252 222 154 160 303 266 342 340 
30-Jul 2910 1839 1479 640 351 95 53 115 18 106 132 120 168 271 445 259 255 563 916 1459 1878 1598 1261 1303 
31-Jul 1163 376 382 408 118 103 137 160 245 270 222 178 391 365 424 319 297 644 432 612 847 779 1543 2590 
--------------_---_------------------------------------------------------------------------------------------- 
Percent 6.3% 4.5% 3.5% 2.7% 2.2% 1.5% 1.9% 2.6% 4.0% 3.4% 2.5% 2.7% 3.0% 3.0% 3.1% 2.8% 3.2% 3.9% 5.6% 6.8% 8.3% 7.1% 7.8% 7.5% 
................................................................................................................ 



Rppendix R.5. Kenai River south bank side scan sonar counts by hour, 22 June through 31 July 1986. 
-_-------------------------------------------------------------------------------------------------- 

Counts by Hour 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

4ont inued- 



Rppendix R.5. (continued: p 2 of 2). 
---------------------------------------------------------------------------------------------------------------------- 

Counts by Hour 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
--------------------------------------------------------------------------------------------------------------------- 
23-Jul 638 537 381 200 142 56 106 376 220 201 217 254 93 532 3 3  474 533 899 1069 686 760 468 495 318 
24-Jul 226 138 239 354 61 95 300 134 75 99 176 133 142 446 1017 299 444 806 1704 1390 1374 1433 a39 373 
8-Jul 647 811 478 660 291 463 321 307 191 153 228 137 278 147 605 907 1522 1547 1442 1816 980 896 988 480 
26-Jul 543 511 393 433 4% 562 3% 1038 656 460 410 847 915 805 740 1950 2593 1323 3394 3074 2746 2732 1756 983 
27-Jul 755 1087 1643 852 746 362 342 701 844 447 502 633 437 1732 1030 756 1506 1424 1548 1575 1746 1109 1067 11% 
28-Jul 1025 1022 551 761 395 273 131 455 634 520 339 416 527 243 312 630 885 768 382 454 540 546 548 
23-Jul 663 859 337 139 190 59 17 46 117 258 197 202 210 368 441 455 450 495 426 431 370 491 535 402 
30-Jul 402 505 276 140 91 46 33 32 22 34 49 80 165 78 154 104 113 148 95 58 279 626 3& 402 
31-Jul 606 537 118 59 56 55 84 94 48 28 56 22 60 27 70 115 362 250 214 271 1% 375 284 385 
------------------------------------------------------------------------------------------------------------- 
Percent 4. 0% 4.3% 3.1% 2.4% 1.7% 1.5% 1.3% 2.3% 2.2% 1.9% 1.9% 2.1% 3.5% 3.6% 4.4% 5.7% 7.1% 6.6% 7.6% 8.3% 7.4% 7.1% 5.6% 4.4% 



Flppendix A6. Fish targets wcorded on the north bank of  the Kenai River, E2 June through 
31 July 1986, a 

Sockeye Pink Coho Chinook 
- - 

Date Dally Cum Dally Cm Daily CUM Daily C w  

a. Sonar counts apportioned by fishwheel catch. 



Rppendix fl.7. Fish targets m r d e d  on the south bank of  the Kena~ R~ver, Z June through 
31 July 1986, a 

Sockeye Pink Coho Chin0ok 

Date Daily CUM Daily CUM Daily CW Daily CUB 

a. Sonar counts apportioned by fisbwheel catch. 



Flppendix FI.6. Daily ayusted fishwheel catch by species fm the north bank of the Kenai 
River, 7 July through 31 July 1986. a 

Sockeye Plnk Coho Chinook 
-------- ---------- ------- -------- 

Date hut-~ Open Daily Cum Daily Gun Daily CUM Daily CUM 

a. Fishwheel catch adjusted for 24 hours: (daily catch * 24 hours)/hours open. 
ktual catch by species: 797 sockeye salm; 5 pink salmon; 9 coho salmon; 3 chinook saimn. 



Aopendix R.9. Daily adjusted fishwheel catch by soecies frorn the south bank of the Kenai 
River, 7 July through 30 July 19&, a 

.......................................................................................... 
Sockeye Pink. Cuho C h i n ~ ~ k  

--------------- --------------- --------------- --------------- 
Date Hours Doer~ Daily CU~II Daily Cun Daily Cum Daily Cum 

.............................................................................................. 
07-Jul 20 1 1 0 0 O O 1 1 
08-Jul 29 1 2 0 0 0 0 2 3 
09-JU~ a v 2 v o n o 1 4 
10-Jul 24 0 2 0 0 0 0 0 4 
11-Jul 23.5 4 5 0 0 0 O 0 4 
12-Jul 25.5 3 9 0 0 0 0 0 4 
13-Jul 23 9 18 0 0 0 0 0 4 
14-Jul 23.5 9 27 0 0 0 0 0 4 
15-Jul 23 16 43 0 0 0 0 2 5 
16-Jul 25 14 57 0 0 0 0 2 8 
17-Jul 25 31 88 0 0 1 1 O 8 
18-Jul 24 33 121 0 0 i1 1 1 9 
19-Jul 13 70 191 0 0 0 1 0 9 
W-Jul 10 98 289 2 0 I 2 0 9 
21-Jul 10 319 606 2 2 7 9 0 9 
22-Ju~ 4.5 357 j6~ 0 2 0 9 4 13 r c 

23-Jul 5 JL 1017 0 2 0 9 0 13 r.2 

24-Jul 6.5 107 1124 O 2 4 13 0 13 
25-Jul 6.5 81 1205 0 2 0 13 0 13 
26-Jul 6 128 1333 0 2 0 13 0 13 
27-Jul 6.75 64 1397 4 6 0 13 0 13 
28-Jul 6.5 81 1478 0 6 4 17 0 13 
29-Jul 27.5 24 1502 1 7 0 17 0 13 
30-Jul 20.5 57 1559 1 8 0 17 0 13 

.......................................................................... 
a. Fishwheel catch adjusted far 24 hours: (daily catch * 24 hoursflhours opert. 

Rctual catch by species: 789 sockeye salrnor!; 5 pink salmon; 8 coho salmor~: 3 chinoc;! salmon. 



appendix R. 10. Length cow sition of the mjor age c1asr;es of sockeye salmn collected i n  the Kenai River, 
1 W- 1986. 

Y 

Hale Fesnale Totai 

herage herage herage 
age Length Standard Safsple Length Standard Sanple Length Standard Saple Ratio 

Year Class [ma) Error Size (rera) Error Size tm) Error Size PPale-Female 
.................................................................................. 
1980 1.2 462 3.9 166 494 3.6 100 486 2E4 1.7:1 

1966 585 5. 2 53 568 2.8 89 575 2.6 142 0.6: 1 
.................................................................. 
a 

Length measured mid-eye to fork of tail. 



Appendix R. 11. Weight corapsition of the irtajor age claszs of sockeye salmn collected in the Kenai 
River, 1981-1986. 

Male Female Total 
-----------_--_----- ......................... 

Rverage Werage Qverage 
Age Weight Standard Saaple Weight Standard Saaple kight Standard Sample 

Year Class (kg)  Error Size (kg)  Error Size ( k g )  Error Size 
......................................................................... 



Uppendix U. 12. Fish targets recorded in the Kasilof River, north and south banks mbined, 13 June 
thwugh 31 July 1986. a 

.......................................................................... 
Sockeye Pink Coho lXIinook 

.......................................................... 
Date Daily CUM Daily C u  Daily CUM Dally CUM 



Rppendix F1.12. (continued: p 2 of 2). 
..................................................................... 

Sockeye Pink coho Chlnook 

Date Daily Cugl Daily Cua Daily Cum Dal l y Cum 
.................................................................... 

27-Jul 3025 22387 115 1607 0 248 115 2498 
28- Jul 17W 2240% 65 1873 0 248 65 2552 
29-Jul 4677 228773 62 19.34 0 248 L? 325 
30-Jul 16410 245183 2 8  2263 0 248 109 275s 
31-Jul 7797 25ii 48 2310 0 248 48 278'2 

................................................................................. 
Total b 2298s 275'363 

............................................................................... 
a. Sonar counts apportioned by fishwheel catch. 
b. Estimate of escapnt after 31 July bawd on fflinislua suns of squaws analysis. 



Flppendix Q.13. Fish targets recorded on the north bank o f  the Kasilof Hlver, 13 June through 31 
July 1986. a 

Sockeye Pink Coho Chinook 
............................................................... 

Date Daily CUM Daily Cum Daily Cum Daily Cum 



Sockeye Pink Coho Ch~rmok 

Date Daily Cum Dai iy Curs Daily Cw Daily Gufa 
11--_-1-----------------1-1-------------------------- 

27-Jul 2123 131555 81 1441 0 160 81 1505 
ee-sui la1 132789 46 1489 o 180 48 15% 
29-Jul 2169 1349% 25 1517 0 180 23 1581 
30-Jul 6714 141672 134 1652 0 180 45 1626 
31-Jul 3= 145063 21 1672 0 180 21 1647 

........................................................................................ 
a. Sonar counts apportioned by fishjhwheel catm. 



Clppenaix 0.14. Fish targets  recorded on the south bank o t  the Kasi lof Rlver, 13 June through 31 
July 1966. a 

Sockeye Pink Chln(~0k 

Date Daily Daily Curs 
---------- 

3 
6 
8 

10 
12 
13 
1 S 
15 
16 
17 
18 
18 
19 
20 
21 
ZE' 
24 
27 
31 
35 
4 1 
44 
SO 
55 
59 
62 
68 
81 

100 
107 
172 
213 
219 
219 
219 
E6 
228 
238 
25 1 
251 
8 1  
259 
299 
332 

Daily 
.------ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
ir 
0 

66 

Daily Curs 
--- 

7 
14 
20 
25 
28 
33 
36 
38 
40 
43 
44 
45 
46 
46 
31 
t14 
61 
67 
78 
88 

102 
110 
126 
138 
148 
1% 
169 
1a2 
a0 
260 
429 
531 
547 
588 
62% 
705 
732 
78 1 
794 
a60 
g14 

926 
9% 
959 

-Cant inued- 
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Rppendix 8.14. (continued: p 2 o f  2). 
.......................................................................................... 

Sockeye Pink Coho Chinoak 

Date ilai ly C u  Daily Cum Daily Cm Dai iy CUB 
..................................................................................... 

27-Jul 9@ 80593 34 366 0 68 34 '393 
28-Jul 458 81051 17 384 0 M) 17 101 1 
29-Jul 2509 83560 33 417 0 68 33 1044 
30-Jul 96% 932% 194 61 1 0 68 65 1109 
31-Jul 4405 97662 27 MB 0 68 27 1136 

................................................................................. 
a. Sonar counts apportioned by fishwheel catch. 



FIppendlx FI. 15. Kasilof tilver north bank s@mr counts by sector, 13 June through 31 July 1%. 

Count by Sector 

Date 1 2 3 4 5 6 7 II 9 10 11 12 Total 

13-Jun 
14-Jun 
15-Jun 
16-Jun 
17-Jun 

Totai 
ikrcent 

18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 

Total 
Percent 

23-Sun 
24-Jun 
L?Jun 
26-Jun 
27-Jun 

Total 
Rrcent 

28Jun 
29-Jun 
30-Jun 
01-Jul 
@-Jul 

Total 
Percent 

03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 

Total 
Percent 



bunt by Sector 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jui 

Total 
Percent 

13-Jul 
14-Jul 
15Jul 
16-Jul 
17-Jul 

Total 
Percent 

18-Jul 
19-Jul 
20-Jui 
21-Jul 
2i2-Jul 

Total 
Percent 

23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 

Total 
Vercent 

20-Jul 
29Jul 
30-JuI 
31-Jui 

Total 
Percent 





Rppendix F1.16. (continued: p 2 of 2). 
.................................................................................. 

Count by Sector 

08-Jul 
WJul 
10-Jul 
11-Jul 
12-Jul 

Total 
Percent 

13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 

Total 
Percent 

18-Jul 
19-Jul 
3-Jul 
21-Jul 
22-Jul 

Total 
Percent 

23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 

rotal 
Rrcent 

28-Jul 
29-Jul 
30-Jul 
31-Jul 

Total 
Percent 



Appendix R. 17. Kasilof River north bank side scan sonar counts by hour, 13 June through 31 July 1986. 

Counts by Hour 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 



Fippertdix Fi. 17. (continued: p 2 of 2). 
.................................................................................................................... 

Counts by Hour 
................................................................................................................... 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 21 22 23 24 

Percent 4.0% 3.6% 3.5% 3.5% 3.5% 3.7% 3.7% 3.7% 3.6% 3.6% 3.5% 3.8% 3.5% 4.1% 4.2% 4.1% 4.5% 4.7% 4.7% 4.5% 5.6% 6.3% 5.8% 4.4% 
................................................................................................................................ 



Rppendix C1.18. Kasilof  River south bank s i d e  scan w n a r  counts by hour, 13 June through 31 July 1986. 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

-Cont inued- 



FIppendix A 18. (continued: p 2 of  2). 
------------------- - 

bunts by Hour 
---------------̂ ------------------------------------------------------------------------------------ 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
-- 

14-Jul 420 331 274 470 460 477 490 641 718 456 
15-Jul 128 65 50 39 66 53 71 60 75 103 
16-Jul 15 19 21 18 13 29 36 17 45 78 
17-Jul 106 135 75 45 59 122 94 61 37 52 
18-Jul 77 94 169 124 77 108 139 104 97 63 
19-Jul 72 56 61 55 41 102 100 89 81 85 
20-Jul 43 48 72 92 329 180 102 137 74 87 
21-Jul 79 53 28 24 61 166 379 286 209 133 
22-Jul 108 58 46 49 47 131 266 212 127 80 
23-Jul 64 37 27 2!3 22 49 160 141 69 61 
24-Jul 70 52 27 11 25 19 17 51 181 69 
25-Jul 35 153 167 168 130 122 160 103 277 642 
26-Jul 104 347 474 363 389 404 399 556 456 472 

$ 27-1 149 108 41 32 28 57 131 69 63 28 
0 
I 28-Jul 48 25 35 24 8 19 41 29 23 36 

29-Jul 17 22 27 20 21 17 26 34 14 35 
30-Jul 90 57 77 53 32 273 473 439 687 689 
31-Jul 98 67 57 52 37 153 2 218 274 141 
........................................................ 
Percent 2.0% 2.9% 3.1% 2.a 3.0% 3.7% 4.8% 4.8% 5.4% 6.2% 



Rppendix A 19. Daily adjusted f ishwheel catch by species from the north bank of the gasilof 
River, 20 June through 31 July 1986. a 

Sockeye Pink Coho Chinook 

Date Hours Open Daily Cum Daily Cum Daily Cum Daily Cum 

a. Fir;hwheel catch adjusted for 24 hours: (dai iy  catch * 24 hours)lhours open. 
Flctual catch: 7186 sockeye salmn; 77 pink sailaon; 6 coho salmn; 108 chinook sailron. 



Rppendix R.a. Daily adjusted fishwheel catch by species for the south bank of the Kasllof 
Rlver, 9 June through 16 June 1%. a 

.................................................................................... 
Sockeye Pink Chinook 

..................................................... 
Date Hours Open Daily Cum Daily Cum Daily Cum 

................................................................................. 
09-Jun 54 2s B 1 1 2 2 
1Q-Jun 0 25 1 2 
11-Jun 0 25 1 2 
iPJun 25 1 2 
13-Jun 46.5 79 104 1 2 3 5 
i4Jun 12 320 424 0 2 0 S 
15-Jun 424 2 5 
i&Jun 34 40 464 0 2 S 10 

a. Fishwheel catch adjusted for 24 hours: (daily catch * 24 houur)lhours open. 
fctual catch: 405 s.ockeye salmon; 3 plnk salnwn; 16 ChlnOok salmn. 





Rppendix II.2. kiyht composition of the major age classes of sockeye salmon collected i n  the Kasilof 
River, 1981-1986. 

............................................................................ 
Bale Female Total 

........................ .................... ...................... 
ilverage herage Flverage 

FIge Weight Standard Sample Weight Standard Sample klght Standard Sarrtpie 
Year Class (kg)  Error Size [kg) Errar Size ( k g )  Error Size 



Appendix A.23. Sockeye salmon counts recorded in the Crescent 
River, 25 June through 16 July 1986. a 

.................................................................. 
North Bank South Bank Total 

-------------- -------------- -------------- 
Date Daily Cum Daily Cum Daily Cum .................................................................. 
25- Jun 2 2 0 0 2 2 
26- Jun 0 2 0 0 0 2 
27- Jun 6 8 0 0 6 8 
28- Jun 69 77 3 3 72 80 
29- Jun 354 431 8 11 362 442 
30- Jun 338 769 8 19 346 788 
01 - Jul 758 1527 92 11 1 850 1638 
02- Jul 1249 2776 51 162 1300 2938 
03- Jul 2091 4867 101 263 2192 5130 
04- Jul 1873 6740 391 654 2264 7394 
05- Jul 414 7154 249 903 663 8057 
06- Jul 661 7815 286 1189 947 9004 
07- Jul 1206 9021 336 1525 1542 10546 
08- Jul 1224 10245 254 1779 1478 12024 
09- Jul 601 10846 145 1924 746 12770 
10-Jul 784 11630 218 2142 1002 13772 
11-Jul 859 12489 123 2265 982 14754 
12- Jul 886 13375 178 2443 1064 15818 
13- Jul 1619 14994 132 2575 1751 17569 
14- Jul 1175 16169 128 2703 1303 18872 
15- Jul 456 16625 164 2867 620 19492 
16- Jul 565 17190 328 3195 893 20385 .................................................................. 

a. Sonar count~ apportioned by gillnet catch. 



FIppendix A. 24. Crescent River north bank m r  counts by sector, 25 June through 16 July 1986. 
- - - - - - - - - - - - - 

Count by Sector 
.................................................... 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

Total 25 11 23 2 71 135 36 50 22 19 6 2 4 2  
Rrcent 5.8% 2.5% 5.3% 7.4% 16.4% 31.3% 8.3% 11.6% 5.1% 4.4% 1.4% 0.5% 100.0% 

Total 2073 2686 918 204 93 90 119 29 38 10 41 44 6345 
Percent 32.7% 42.3% 14.5% 3.2% 1.5% 1.4% 1 .  0.5% 0.6% 0.2% 0.6% 0.7%100.0% 

Total 798 1380 1157 287 73 38 10 7 51 24 10 17 W 
Percent 20.7% 35.8% 30.0% 7.5% 1 % 1.0% 0.3% 0.2% 3 0.6% 0.3% 0.4% 100.0% 

Total 1395 2054 1379 244 56 54 i3 9 5 2ir 26 S O 5 3 1 4  
Percent 26.3% 38.7% 26.0% 4.6% 1.1% 1.0% 0.4% 0.2% 0.1% 0.4% 0.5% 0.9% 100.0% 

Total 131 275 306 13'2 75 42 34 12 B 3 3 0 1021 
Percent 12.8% %.9% 30.0% 12.9% 7.3% 4.1% 3.3% 1.2% 0.0% 0.3% 0.3% 0.0% 100.0% 



Qppendix Cl.25. Cwscent River south bank sonar counts by sector! 25 June through 16 July 1986. 

Count by Sector 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

Total 
Percent 

Total 
Percent 

Total 
Percent 

Total 
Percent 

Total 
Percent 



Flppendix A%. Crescent River north bank side scan sonar counts by hour, 25 June through 16 July 1986. 

Counts by Hour 

Date 1 2 3 4 5 6 7 8 3 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Percent 1.4% 1.7% 1.5% 1.2% 1.4% 2.0% 0.9% 0.B 1.2% 1.6% 2.1% 3.4% 



bpendix Fl. 27. Crescent River south bank side scan sonar counts by hour, 25 June through 16 July 1986. 
................................................................................................................. 

Counts by Hour 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 13 20 21 Z 23 24 
----1--^-------1111__----1111--------------------------------------------I----------------------------------------- 

Percent 3.2% 7.6% 5.3% 5.5% 3.6% 3.1% 2.9% 4.4% 4.2% 4.0% 3.4% 4.0% 4.5% 4.0% 4.3% 3.3% 3.6% 3.0% 3.0% 4.2% 5.2% 5.3% 5.0% 3.6% 



Rppendlx 12.28. Length mposition of the ina.jor age classes of sockeye salmon collected i n  the Cwscent River, 
1980-1986. 

.................................................................................. 
Wale F m l e  Total 

Rverage Rverage Rverage 
Rge Lengtt Standard Sample Length Standard Sample Length Standard Sample Rat lo 

Year Class (m) Error Size (nut) Error Size (am) Error Size k le -Fe~ale  
......................................................................... 
1981 1.2 472 6.3 47 47 1 7.2 31 472 78 1.5:1 

1986 573 4.8 44 556 2.7 45 564 2.7 69 1.0:l 
................................................................................. 
a 

Length5 measured mid-eye to  fork of tail. 



Rpperidix R.29. Weight mposition of the major age classes of sockeye salmon collected in the Crescent 
River, 1980-1986. 

Rale Female Total 
............................ ------------------ ------------------- 
herage herage herage 

Rge Weight Standard Sample Weight Standard Sample bleight Standard Sample 
Year Class (kg)  Erwr Size (kg) Error Size (kg)  Error Size 
..................................................................................... 



FIppendix FI.30. Fish targets recorded In the Yentna River, north and south banks cmblned, 29 June 
through 6 FIugust 1966. a 

Sockeye Pink 

Date Daily Cum Daily Curs Daily CUM 

Coho 
------------ 
Daily Cum 

.----------------------. 
116 116 
78 194 
66 260 
64 324 
62 366 
75 460 
60 520 
70 590 
78 668 
80 748 
67 816 
83 899 

114 1013 
123 1136 
103 1240 
47 1287 

152 1438 
548 1986 
359 2345 
530 2875 
430 3305 
132 3437 
20 3433 

2311 36% 
1560 52% 
313 5569 
330 5899 
554 6453 

1609 8~ 
2237 102% 
3030 1328 
2826 16154 
1211 17366 
1437 ifB0il 
2% 21264 
1503 22767 
377 23145 
214 23356 
99 23457 

Chinook 
----------- 
Daily Cw 
-------------- 

117 117 
50 16B 
37 20s 
37 242 
45 287 
50 337 
45 382 
54 436 
50 485 
45 531 
37 568 
36 604 
52 656 
54 710 
X, 760 
17 778 
11 789 
40 629 
16 844 
0 a44 
9 653 
3 657 
1 858 

13 870 
47 917 
33 957 

127 1063 
0 1CC3 
0 1083 
0 1083 
0 1im 
0 1085 
0 1083 
0 1w 
0 low 

30 1113 
0 if13 
0 111s 
0 1113 

Total 5561 '32077 61766 735691 
-- - - - - - - - - -- 

a. Sonar counts apport~oned by fishwheel catch. 
b. Est~aaate o f  escapement after 6 flugust based on rslnirsum suss of  ssuares analysis. 



Clppendix F1.31. Fls;h targets recorded on the mrth bank o f  the Yentna River, 2Y June throunh 6 dugust 1986. a 

Sockeye Pink Chum Coho Ch lnook 
----------- ---------- -------------- ----------- ---------------- 

Date Dally Cum Daily Cum Daily CUM Daily Cum Daiiy Cum 

29-Jun 51 51 49 49 
30-Jun 15 66 15 64 
01-Jul 10 76 9 73 
02-Jul 10 86 10 83 
03-Jul 15 101 15 98 
04-Jul 16 117 16 114 
05-Jul 16 133 15 129 
06-Jul 20 152 19 148 
07-Jul 15 167 15 162 
08-Jul 12 179 11 174 
09-Jul 9 188 9 183 
10-Jul 5 193 5 187 
11-Jul 8 201 8 195 
12-Jul 8 209 8 203 
13-Jul 9 218 9 212 
14-Jul 9 227 8 W1 
15-Jul 36 263 Fi4 444 
16-Jul 128 Jgl 790 1234 
17-Jul 66 458 566 leOi 
18-Jul 108 565 299 2099 
19-Jul 41 606 114 2213 
20-Jul 9 615 80 2293 
21-Jul 9 624 83 2376 
22-Jul 166 790 1535 $31 1 
23-Jul 221 1011 2048 5960 
24-Jul 227 1238 4898 10858 
2S-Jul 854 2093 18439 292% 
&-Jul 353 2445 25607 54904 
27-Jul 1420 3865 37865 92769 
2&Jul 1831 5696 49069 141838 
29-Jul 1794 7490 42161 1639% 
30-Jul 1038 8528 22612 206611 
31-Jul 308 8836 7573 214185 
Ol-Aug 207 9042 7528 221712 
02-kug 175 9217 SO70 B783 
03-kug 139 9357 4992 231774 
04-Rug 82 9439 1866 223640 
05-Qug 209 9648 1064 234704 
06-kug 178 9!25 754 2354% 
....................................... 
a. Sonar counts apportioned by fishrrheel catch. 



appendix R. 32. Fish targets recorded on the wuth bank of the Yentna River, 29 June through 6 flugust 1%. 
.................................................................... 

Sockeye Pink Chum Coho GBimok 
----------- -------------- ----------- ------- 

Date Daily 
------ 

47 
46 
42 
40 
34 
43 
32 
37 
46 
51 
43 
58 
78 
85 
70 
59 

187 
678 
359 
670 
44Q 
136 
90 

670 
9828 
2649 
4695 

10529 
9597 
8795 

11623 
6266 
2378 
17MI 
2219 
673 
573 
813 
253 

Cum Daily Cum Daily Daily Daily 
------- 

21 
19 
19 
16 
20 
1s 
17 
21 
24 
20 
27 
36 
40 
32 
1 
3 

11 
0 
0 
9 
3 
0 
2 

33 
39 

127 
0 
0 
0 
O 
0 
0 
0 
0 
0 
0 
0 
0 

a. Sonar courits apportioned by fishwheel catch. 



Rppendix 17.33. Yentna River south bank sonar counts by sector, 29 June through 6 Qupust 1966. 
.............................................................................. 

Count by Sector 

Date 1 2 3 4 5 6 5 8 9 10 11 12 Total 

Totai 116 
Percent 1 8 . 8  

Total 273 
Percent 43.8% 

Total 187 
Percent 26.0% 

Total 339 
Percent 30.1% 

Total 1998 
Percent 20= 0% 

-C;ont inued- 





Ftppndix Fl. 34. Yentna River north bank sonar counts by %tor, 29 June through 6 Agust 1986. 

Count by Sector 

Date 1 2 3 4 5 6 7 8 9 10 11 12Sota l  

Total 
Percent 

Total 
Percent 

Total 
Percent 

Total 
Percent 

Total 
F*rcent 



Rppendix R. 34. tcont inued: p E of 2). 
...................................................................... 

Count by Sector 

Date 1 2 3 
......................... 
19-Ju1 1 8  46 7 
20-Jul 57 36 7 
21-Jul 102 3 1 
22-Jul 1674 14 

Total 1958 337 29 
Percent 83.6% 14.4% 1.2% 

Total 30662 14013 3246 
Percent 57.6% 26.3% 6.1% 

Total 15156 70050 15924 
Percent 45.1% 42.0% 9.6% 

Total 12066 11803 3171 
Percent 36.7% 35.9% 9.6% 

Total 3532 2043 667 
Percent 52. J% 30.3% 3.9% 

12 Total 



Flppendix A 35. Yentna River n o r t h  bank s i d e  scan  sonar c o u n t s  by hour, 29 J u r e  through 6 Flugust 1986. 

b u n t s  by Hour 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 





flppendiw 0.36. Yentna River south bank side scan sonar counts by hour, 23 June through 6 flugust 1386. 

Counts by Hour 

Date 1 2 3 4 5  



Appendix A. 36. tcont inued: p 2 of 2). 
............................................................................................................................ 

Counts by Hour 
........................................................................................................................ 

Date 1 2 3 4 5 6 7 8 3 10 11 12 13 14 15 16 17 18 13 20 21 23 24 
........................................................................................................................... 
28-Jul 3667 3790 4060 3471 3176 3260 3301 3405 3278 2830 2448 2564 2355 3463 3101 2287 1824 2037 2072 2490 3021 3057 3332 3333 
S J u l  3746 4481 3837 3896 3940 4245 4195 3114 1360 1734 2202 2623 2292 1733 1830 27@ 2663 2338 2001 2346 2401 1618 2131 1860 
30-Jul 2734 2785 2420 2834 2521 24@ 2310 2W 1603 1363 1287 1243 1141 1537 1367 1332 1177 1174 1013 378 750 880 835 1047 
31-Jul 888 941 1158 1320 1377 1240 1213 1081 843 859 878 705 845 997 755 921 ' 8 663 639 672 848 852 672 768 
Olduq 836 876 1030 905 305 767 720 8511 827 767 719 705 419 646 767 &8 867 385 1172 1066 824 1147 1102 945 
&?dug 908 952 684 752 901 919 1003 863 373 a 7  11Qi 924 984 948 519 853 564 713 942 717 520 443 427 375 
O3duq 384 331 329 351 339 343 331 404 318 383 230 272 284 213 165 183 350 268 401 263 329 218 261 275 
04dug 237 326 263 374 346 371 136 157 257 257 160 131 188 231 220 337 3 252 194 193 253 216 262 237 
05dug 280 ZBl 243 301 277 240 217 229 110 112 127 110 33 78 82 64 37 108 108 113 121 103 77 82 
06dug 87 73 53 69 33 52 21 30 31 33 23 43 43 37 73 43 55 41 41 38 47 36 61 53 

Percent 5. OX 4.8% 4.6% 4.6% 4.6% 4.6% 4.4% 4. OX 3.7% 3.2% 3.1% 3.1% 3.7% 3.8% 3.4% 4.3% 4.0% 4.4% 4.4% 4.6% 4.3% 4.5% 4.7% 4.4% 



tlppendix FI.37. Daily adjusted fishwheel catch by species for the north bank of the Yentna River, 
3 July through 6 Rugust 1986. a 

Sockeye Pink Churn Coho Chinook 
H,,ur* -------------- --------------- -------------- --------------- -------------- 

Date Open Daily Cum Daily Cum Daily Cun; Daily Cum Daily Cum 

03-Jul 19.3 0 
04-Jul 
05-Jul 49.4 1 
06-Jul 21.7 2 
07-Jul 28.1 3 
06-Jul 21.7 3 
03-Jul 26.7 4 
10-Jul 22.3 3 
11-Jul 22.1 2 
12-Jul 26.2 2 
i3-Jul 20.4 7 
14-Jul 23 2 
15-Jul 2Z.9 c 

16-Jul 28.2 17 
17-Jul 19.8 17 
18-Jul 23.8 15 
19-JuZ 25.2 17 
20-Jul Z2.6 4 
21-Jul OFF 
Z-Jul DFF 
23-Jul 23.4 12 
24-Jul 20.3 5 
8-Jul 24 7 
26-Jul 7.5 51 
n-JUI 1.3 126 
28-Jul 2 60 
23-Jul 3 64 
30-Jul 3,7 39 
31-Jul 4 30 
01-Rug 5.8 8 
02-Rug 6 18 
03-Rug 7 14 
04-Rug 11.8 10 
05-Rug 10.3 22 
%-Rug 16.5 16 

a. Fishwheel catch adjusted for 24 hours: (daily catch * 24 haursl/hours open. 
Rctual catch: 213 xrckeve salmon: 3571 pink salm~ri; 362 chml salrrron: 194 coho salmon; 83 chinook 
salmon. 



$tendin AJB. Daily adjusted fishwheel catch by swcies for the wuth bank of the Yentna River, 
1 July through 6 August 1986. a 

Sockeye Pink Chum Coho Chinook 
burs -- ------ ------ ---------- -------- 

Date Open Daily Cum Daily Cum Daily Cum Daily Cuu Daily Cu 
- - ~  -- - 

01-Jul 
02-Ju1 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
06-Jul 
WJul  
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 
Oldug 
W ~ U Q  
03dug 
Mdug 
Edug  
06dug 

a. Fishwheel catch adjusted for 24 hours: (daily catch * 24 hours)/hours open. 
ktual  catch: 973 sockeye salaon: 5422 pink salmon; 589 chu salmn; 327 coho s a l m ;  28 chinook 
salmon. 
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